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Three-Spindle Drilling Machine, with | steamship, then consider that these steam- ‘to come if we are to take the expressions of | appropriately concluded the evening's enter- 
Traverse Table. ships are not built to demonstrate what the engineers present at the meeting of which | tainment. 
speed is possible. There is the commercial | we are speaking as an evidence. = ee 
We illustrate herewith a new tool designed | side of the question, and that is the side | Mr. Towne, in his admirable address, Shop Notes. 
and built by the Niles Tool Works, of Hamil-| that the engineer does not always look at. | spoke of the efforts of English engineers to 


ton, Ohio. 

The drill spindles are placed ona fixed 
rail, and are adjustable lengthwise. They 
may be brought to within 74 inches from 


A steamship that would, unloaded, cross the 
Atlantic in four days, would be a curiosity, | pleasant in all ways. 
and nothing more. 
Atlantic in that time with a freight of 





center to center. The spindles have 12 inches 
travel and each has hand and power feed. 

A four-step cone of large 
diameter, and strongly back- 
geared, transmits power to 
the spindles and gives ample 
power for drilling three 14- 
inch holes at the same time. 

A bed and table similar to 
the bed and table of a planer 
are used for supporting the 
work. The table is moved 
along the bed under the 
drills, adapting it to drilling 
a series of holes in heavy 
work, such as vault doors, 
ete. 

The drill was specially de- 
signed for use in safe works, 
building heavy vault work, 
and for such work it is a de- 
sirable tool, as it saves labor | 
and time. 
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A Pleasant Meeting. 


The Engineers’ Club of 
New York tendered a recep- 
tion on the evening of Aug. 

20, to the returning engineers 
—civil, mechanical, mining 
and electrical—who visited 
Europe this year at the in- 
vitation of European engi- 
neering societies. Theaffair 
was, as might be expecied, 
a success in every way. In 
the absence of the president 
of the club, Mr. Burden, 
James C. Bayles presided, 
and he acquitted himself of 
the honors in a felicitous 
manner, which only means 
that he made his usual effort. 

A good many speeches 
were made upon the occa- 
sion, as is customary in 
America at such times. It 
would be impossible to refer 
to all of them, so in the main they must be 
left unnoticed. 

Some points were, however, brought 
out by Mr. Geering, the English engineer 
who has had to do with the construction of 
the steamship City of New York, of the In- 
man line, that are worth particular reference. 
Mr. Geering spoke of a good many things in 
relation to steamship construction, but what | 
he said in reference to crossing the Atlantic 
in five days was the most noteworthy. In 
order to do this, he said, taking into account 
the adverse conditions which must always be 
considered, the engine power must be forty 
thousand horse-power. | 

This is something that is worth a good | 
deal of consideration. There is an immense | 
amount of talk about the possibility of rapid 
ocean transit, but few ever stop to consider 
what it means. Think of the space required | 


some kind that will pay the coal bill and 


good deal more in the problem of rapid 
ocean transit than has generally been con- 


refrained from saying much about this, 
because of the impossibility of doing the 
Just now the only thing we 
can say is that American engineers will try 
and get even with their European friends if 
| the opportunity ever comes, 

But perhaps the pleasantest thing in Mr. 
Towne’s remarks was his reference to what 
he had heard in regard to the manner in 
which European engineers, coming individu- | description of California 
ally to this country, had been received here | something that will 
to furnish 40,000 horse-power in an ocean | in past years. But this is nothing to what is|his hearers. Mr. Raymond’s address very 


subject justice. 
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THREE-SPINDLE DRILLING MACHINE. 





‘make the stay of their American friends 
He mentioned the 
names of English engineers who had devot- 
ed their time to that purpose, and he 
spoke particularly of the efforts in that direc- 
other bills, or she isa failure. There is a ‘tion of Mr. Dredge, of Engineering. The 





efforts of this gentleman were untiring. 
was ubiquitous, and whatever he was en- 
gaged in carrying out was well done, al- 

President Towne, of the American Society | ways. 
of Mechanical Engineers, made some excel- 
lent points in relation to the European trip 
of the engineering socicties. One of these | in our limited space to dwell at length upon 
was the manner in which the American | the matter, but it would hardly be proper to 
societies were received abroad. We have| cease without referring to the last speech of 
the evening, viz., that made by Mr. Ray- 
mond, secretary of the mining engineers. 
Mr. Raymond detailed at length what had 
been done by the mining engineers who 
stayed at home, and gave an account of their 
meeting in the West, and a trip of a few of 
them through California. 
fairly electrified his audience. 
mond is a fluent speaker, and his graphic 


Altogether the effort to receive the return- 


ing engineers was a success. It is impossible 


be remembered by 





Visiting Hartford, recently, we found the 
Pratt & Whitney Co. quice busy, and just 
inquiring around among the men to find out 
how many would be willing to work nights, 
and what the general preference would be as 
to the number of hours and number of nights 

per week; a proceeding, by 

the way, which will, no 

doubt, seem somewhat 

strange to those of our read- 

ers whose experience has 

been entirely upon railroad 

work, where it is almost the 

universal practice to assume 

that the entire time of the 

men is at the dispcsal of the 

company, and can be called 

for at any time—a _ practice 

which has, of course, de- 

veloped from the necessities 

of railroad work, but which 

is sometimes greatly abused. 

Among the other large con- 

tracts at present on hand at 

Pratt & Whitney’s is one for 

$16,000 worth of tools for 

the new shops of the West- 

inghouse Air-Brake Co. The 

work on the revolving and 

rapid-fire Hotchkiss guns for 

the Navy Department is em- 

ploying quite a number of 

men, though it does not in- 

terfere with the regular lines 

of work, because the gun 

work is confined to the build- 

ing which was erected across 

the street from the offices of 

the company for warehouse 

purposes, it being still called 

the warehouse, though the 

growth of business has forced 

work into it until its interior 

resembles a warehouse much 

less, and a shop much more 

than many buildings .do 

which were erected for, and 

are called shops. At the 

time of our visit the work 

was mainly upon the six- 

pound rapid-fire gun, which 

is not a revolving gun, but 

has a single barrel 90 incheg 

long, 2.24'' diameter of bore, rifled witn 24 
grooves .012” deep, and with a uniform twist 
of 6°. The ball is of tempered steel, and the 
breech mechanism is so arranged that 15 to 
20 shots per minute can be fired. The gun 
is composed of two principal parts—the tube 
and the jacket. The latter is bored out to 
receive the tube, which is put into it by 
shrinking and finally further secured by a 
collar which screws onto the jacket and en- 
gages with a shoulder formed on the tube. 
The portion of the tube which fits into the 
jacket is 262” long and 4.92’ diameter, the 
maximum shrinkage allowed being .004”. 
This is not uniform, but varies at different 
places to make the compression of the differ- 
ent portions of the tube conform to the press- 
ure curve. Itis found that the pressure of 
the jacket upon the tube closes the bore 
about .002”, which is afterwards reamed out. 

The operation of shrinking the jacket onto 
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the tube is unattended with any of the ex- 
citement and nervousness often seen when 
shrinking fits are being made in engine build- 
ing and other shops, though the results of a 
failure would be more serious than in the 
case of most jobs of crank fitting. And, with 
the appliances for doing the work, there 
would seem to be small occasion for any 
nervousness resulting from doubt of success. 

In a vacant space in the boiler house be- 
side one of the boilers, upon a solid founda- 
tion rests a heavy iron block, the top of 
which has been tooled off smooth, and is set 
level with the floor. Upon this rests a hol- 
low ring of cast-iron, from the upper side of 
which rise eight pipes to a height about 
equal to the length of the jacket. Project- 
ing from the inner sides of these pipes 
towards the center are Bunsen burners, there 
being just room to let the jacket down verti- 
cally in the central space, so that it stands on 
end upon the block ; into the hollow ring a 
blast of air and gas is forced, which, rising 
in the pipes, feeds the burners, of which 
there are in all forty-eight. Inside this ring 
of pipes, and diametrically opposite each 
other, are two steel standards or heavy bolts, 
having at their tops solid heads. These are 
secured to the block below, and some of the 
burners are directed towards them so that 
they are heated, and, of course, expanded at 
the same time that the jacket is. A windlass 
is fixed upon the wall at one side of the 
room, the steel wire cable from which passes 
up to a trolley and down, so that the parts of 
the gun can be readily handled by one man, 
the crank of the windlass driving it by means 
of aworm and wheel. The jacket being in 
place upon the block surrounded by the Bun- 
sen burners, those towards the bottom are 
first lighted, both because the jacket is 
heaviest there, and the heat naturally has a 
tendency to work upwards by the ascending 
currents of heated air. The steel of which 
the jacket is composed being tempered, great 
care is taken to prevent over-heating, and to 
do this a gauge and a thermometer are used. 
The thermometer is suspended from the un- 
der side of a sheet metal disk, which, when 
in place, covers the top of the jacket and 
prevents currents of air inside the bore. The 
thermometer thus hangs in the center of the 
bore, and when lifted up shows the tempera- 
ture of the confined air, which it is allowed 
may be about 50° cooler than the jacket 
itsuit. The gauge—which touches the bore 
at four points—is set to a size which will 
just let the tube in easily, and the heating 
proceeds until this gauge, which is at the 
end of a light steel rod, will pass freely 
through the bore. When this occurs the 
thermometer shows that the heat is not 
sufficiently high to draw the temper. In 
the meantime the tube has been suspended 
from the trolley, and hangs at one side ready 
to be dropped into place. Its lower end has 
been plugged up with wood, and to the top 
or muzzle is attached a cap of bronze which 
clamps on water-tight, and is arranged to 
tale water from a hose which is atttached to 
it at one side, and conduct it down through a 
brass pipe which extends to near the bottom 
inside the tube. It then rises through the 
tube and out through the cap to a hose at- 
tached to the other side, the end of this hose 
having a nozzle by which the stream is di- 
rected onto any desired part of the jacket. 
This cap is attached to the tube so securely 
that it answers to suspend it by, there being 
an eye at the top to which the hook is at- 
tached. Ata point on the tube a little above 
where the top of the jacket will come, is « 
heavy yoke of steel, which is secured to the 
tube, and inside of which, and also surround- 
ing the tube, is a threaded sleeve of bronze, 
which, when turned, forces the yoke up or 
down. At the moment the heating has pro- 
ceeded to the right point, the tube is swung 
into position over the jacket, and lowered 
until they nearly touch. Then, by means of 
acam, one of the bearings of the winding 
drum is raised, disconnecting the worm- 
wheel from the worm, and letting the tube 
drop full force into the jacket, being stopped 
by the shoulder before spoken of. The yoke 
is now quickly swung around so that its ends 
pass under and engage with the heads of the 
two steel bolts previously described. The 
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threaded sleeve is then turned until the yoke 
is drawn up tightly under the bolt-heads. 
The bolts are then cooled off along with the 
jacket, for the purpose of keeping the 
shoulder between the end of the jacket and 
the tube closed up tight. As soon as things 
are in place the water is turned on, and, by 
the previously described arrangement, cools 
the gun off chiefly from the inside, prevent- 
ing the tube from becoming much heated by 
contact with the jacket. About thirty-five 
minutes’ time are required for the job- 
Lieut. W. W. Kimball, of the U.S. Navy, 
inspects and passes upon almost every opera- 
tion upon every piece, and the requirements 
as to workmanship are of the highest. The 
tubes, besides, being star-gauged to deter- 
mine their diameter at every point, have a 
closely-fitted plug gauge six diameters long 
passed through them to detect any short and 
slight deviations from exact straightness 
there may be. Any piece is liable to be re- 
jected at any stage of its progress, and finally 
the gun may, when completed, be rejected; 
the final test being a firing test, in which ac- 
curacy of fire and penetration are taken into 
account. The rifling in these guns is done 
by newly designed machines, which are the 
largest and finest ever built specially for 
rifling; the quality of the work done by 
them being the very best we have ever seen. 

At the Dwight Slate Machine Co.’s place 
we find them quite busy upon regular lines 
and special machinery — Mr. Slate him- 
self being at present engaged upon the draw- 
ings for a new rack-cutting machine. They 
have somewhat outgrown their present quar- 
ters, and Mr. Slate laments the scarcity of 
room which prevents him from keeping things 
in just the shape he would like to. Noticing 
that cast-iron was to be used upon some of 
the parts of the rack-cutter which almost 
any other builder would use some other metal 
for, we entered into a conversation with Mr. 
Slate upon the subject, and found him to 
possess great faith in the wearing qualities 
and general desirability of cast-iron running 
upon cast-iron. He uses it because he thinks 
it better than any other metal for shafts and 
spindles, which are made alniset vniversally 
of wrought-iron or steel. He was led to this 
conclusion as the result of study first induced 
by an incident which occurred “along in the 
forties,’ when he was building machinery 
down in Massachusetts. He called at a mill 
one day to see about some work, and there 
saw a machine which had originally been 
built with wrought-iron journal bearings 
which had become worn, and about fifteen 
years before had been turned down and 
cast sleeves put on. These were turned 
to a nice fit in the boxes, and after running 
fifteen years were still nice fits. This led 
him to experiment and observe closely, with 
the result that he firmly believes that cast- 
iron journals running in cast-iron boxes prop- 
erly proportioned to maintain a moderate 
pressure, and properly lubricated, are about 
the best attainable bearings. But he says 
the journals must be finished by a light cut, 
with a square-nosed tool, and at a high speed, 
no filing or grinding being done upon them. 
Of course there will be plenty who will differ 
from Mr. Slate in opinion on this point, but 
the least that can be said is that such an 
opinion, held by an engineer of Mr. Slate’s 
ability, as the result of actual experience dur- 
ing so many years, is not to be lightly passed 
over, but is entitled to considerable weight. 

Mr. Slate walked down with us to the 
shops of the National Machine Co., a com- 
pany which is controlled and managed by 
two men who formerly worked for him. 
They are at present doing some very interest- 
ing work upon what are called the Auto- 
mobile torpedoes, several of which they have 
built for foreign governments, and a number 
now being in course of construction for our 
own Navy Department. They are immense 
copper cylinders pointed at each end, and 
literally filled with machinery and other 
things, among the latter being 400 pounds of 
nitro-glycerine, which is arranged to be ex- 
ploded upon contact or at the will of those 
who control the movements of the torpedo, 
which is done from shore or a vessel. A 
multi-cylindered engine of very peculiar con- 
struction is used, whith drives a finely-pol- 





ished two-bladed bronze screw propeller at the 
stern, the shaft being a hollow tube through 
which the exhaust takes place. There are 
no connecting rods upon the engine, but the 
cylinders are arranged like the cylinder of a 
revolver, at equal distances from the shaft, 
with which all the cylinders are parallel. 
The guides are round bars—two for each 
crosshead, and attached to the lower side of 
each crosshead are two large steel rollers, 
which engage ina cam placed onthe shaft. 
The motion of the pistons is so timed as to 
keep the shaft in continuous motion, the ports 
of all the cylinders being opened and closed 
by a single valve which is fixed to the shaft. 
A very high pressure is used, the heat being 
furnished, not by an ordinary fire, but by 
the mixing of lime with an acid, the mixture 
then surrounding a coil of pipes. Though 
the torpedo is to be really used but once, and 
is of course never heard of after once using, 
the work upon it is excellent, though every- 
thing else is sacrificed to the attainment of 
the best possible performance for a few 
moments only. The engine may, however, 
be used some in practicing with the torpedo. 
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the condition of the atmosphere as regards 
temperature. Any hollow vertical column, 
if hotter than the atmosphere, will have an 
| upward current in it if an inlet is made at its 
| base. If colder than the atmosphere there will 
_be a downward draught, such as often noted 
| in a fireless household chimney if the base is 
| Open to the room, should a sudden hot day 
| follow a period of cold, the material of the 
|chimney being colder than the atmosphere. 
\In a furnace, the condition of a column 
of air ascending, which shall always be 
| hotter ‘than the outer atmosphere, is se- 
cured by passing the inflow current into the 
| chimney base through and overa fire. Hence 
| it is not the chimney, but the furnace which 
|causes draught by heating the rising col- 
|umn, the chimney merely serving to sepa- 
| rate the rising column from the outer cold air. 
| A long chimney is better than a short one, 
| because it protects a higher rising column. 
As in cold weather there is a greater differ- 
ence of temperature between the outer air 
and the rising hot column, so will the 
draught be greater; and here we see one 
cause of the better combustion which is secured 








in cold weather, and which has no cause in 
the low temperature of the air which 
supports combustion further than we 
shall soon see. 

We now see that the current of air 
flowing through a furnace proceeds 
from the gravity of the air, not from 
any power of suction possessed by the 
chimney. This latter seems to be the 
case, because, wherever an opening is 





Fig 1 


The Hot Air Fallacy in Boiler 
Furnaces. 





By W. H. Booru. 





Before combustion can take place it is 
absolutely necessary that the materials which 
unite to form a fire must heenme heated to 
the ignition peint. Once thus far heatea 
combinatiow occurs, and the heat thus evolved 
goes to perform useful work and to raise to 


of air and fuel. Reasoning on this basis, 
and with perfect correctness, certain engi- 
neers and others have argued that, as air, to 
support combustion, must first obtain a cer- 
tain amount of heat from the already incan- 
descent fuel, it must be the proper course to 
heat the air before bringing it near the fuel. 
By doing this, and utilizing heat which 
would otherwise be wasted, to do so it 
is claimed that better combustion and econ- 
omy will result. 

Though it is now known that such results 
do not accrue, yet the theory is correct, and 
so would be its practice under proper condi- 
tions. 

The cold air men, on the other hand, who 
are usually ignorant, point to the well-recog- 
nized fact that a fire burns brighter, clearer 
and smokeless with cold air, especially on a 
very cold day. Such men are worse than the 


further than their noses, and actually believe 
that cold air is absolutely essential to proper 


blush the more ignorant section appears in 
the right. 

Asa fact, both are wrong, and they do 
not know they are wrong, simply because 
they are not alive to the importance of, not 
merely the quality of the air, but its quan- 
tity relatively to the fuel to be burnt. 
Some time may usefully be spent in inquir- 
ing into the true facts, so that we may under- 
stand what actually does take place in a 
furnace, and why improvements—so called— 
in methods of working do not prove so when 
put to the test of daily work. 

In the first place, combustion occurs in all 
ordinary furnaces by virtue of the draught 
induced by the chimney. The draught is 
caused by the tendency of the column of 
heated gases in the chimney to rise, or rather 
because the gases in the chimney, being of 
less gravity than the external atmospheric 
air, are pushed upwards by the cool outside 
air, until the whole chimney is reduced to 





the ignition temperature a further quantity | 


hot air men, for usually they can see no) 


combustion, whereas the exact opposite is the | 
case. It is unfortunate that on the first 





and the chimney, air will rush in as if 
drawn. Actually it falls into such an 
opening of itsown gravity. Ifa very sensitive 
vacuum gauge is applied to a chimney, a 
flue or a furnace, there appears to exist a 
partial vacuum, but reason would seem to 
teach us that this is caused on the induction 
principle, the rush of gases past the end of 
the pipe to which the gauge is connected in- 
ducing the apparent vacuum. If it was 
/reo™> possible for a vacuum to exist at the 
foot of a Chutney, it would exist equally 
well at the base of any vertical hot pipe 
closed at the base, whereas common sense 
alone teaches us that this cannot be. Test- 
ing a draught at the chimney base and at the 
| furnace mouth shows very different results, 
for the rapidity of flow of the mixed gases 
| must be much greater where hot than where 
cold, as so much greater a volume has to pass 
| when hot than when cold, and hence the in- 
|ductive power is more also, and a vacuum 
gauge showing the amount a, in Fig. 1, at 
| the furnace, might show as much as d at the 
half length of flues, and ¢ at the chimney 
foot, if contracted at a small damper open- 
| ing. 

| If the flues and tubes of a boiler are nar- 
/row and crooked they will offer great ob- 
| struction to the free flow of the hot gases, 
|and spoil the draught. Hence the necessity 
of wide, roomy flues and chimney. 

| Now when air enters a furnace at the or- 
'dinary temperature of say 61 degrees, or 500 
degrees absolute, and leaves it at 561 degrees, 
or 1,000 degrees absolute, it has doubled its 
volume. In the furnace itself the absolute 
temperature may be 2,500 degrees, so that 
the volume passing over the bridge is per- 
haps five-fold that. which enters the furnace. 
This accounts for the high speed of the gases 
past the bridge. They are traveling slowly 
when cold and heavy, and when heated and 
light continue to travel at such velocity as 
shall pass an equal weight through an equal 
area in the same time. Thus their velocity 
is inversely as their gravity. 

If now, in order to obtain easier combus- 
tion, we supply air already heated to 1,000 
degrees absolute, or 561 degrees Fahr., in- 
stead of cold air at 61 degrees Fahr., what 

| do we really effect ? We double the bulk of 
each pound of air. By doing this each atom 
of oxygen, which alone supports combustion, 
is placed at double the distance from adja- 
cent particles, and so we reduce the power 
and intensity of its combination with the 
fuel. 

If at the same time as we double its vol- 
ume by heat we compressed it by mechanical 
means to its original volume, then we should 





made into a flue between the furnace 
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soon see what a powerful aid to combustion 
ahot blast may become; but under ordinary 
circumstances, with a natural draught, this 
very simple explanation is enough to show 
why nothing is gained by heated air; for 
though, by increasing its volume, we diminish 
it weight, and so make it easier to push it 
through the bars per unit of volume, still 
we incréase its volume, and thereby increase 
the length of the thousands of entering 
streams of air with their surface for friction, 
as they pass through the bars and the fuel 
on the bars. 

Amongst engineers accustomed to gas en- 
gines it is well recognized how the compres- 
sion in the cylinder of a very dilute charge 
will cause a charge to explode which would 
not do so under ordinary atmospheric press- 
ure. The compression brings into more in- 
timate contact the particles to combine, and 
the effect is parallel with that of cold air in 
a furnace. Just when and how combustion 
takes place is not fully clear, but, though it 
must always remain a fact that air has to be 
hot before it will combine with fuel, still it 
seems equally a fact that the accession of 


temperature must take place in immediate | The condensing engine was being tested, but 


it absolutely refused to work. Everything 


contact with the fuel, or the bulk of air 
must be reduced by pressure if heated. 

The hot blast for iron smelting is econom- 
ical, but in the blast furnace the draught is 
decidedly forced, and itis cold air that passes 
through the blowing cylinder, the heat being 
applied afterwards. In the application of heat- 
ed air to ordinary furnaces, so far no power has 
been employed to compel the air to move 
forward, other than the natural draught, and 
under such circumstances no saving of fuel 
can be effected in praciice. At the same 
time, whilst recognizing that cold air 
gives the best practical results, it should not 
be forgotten that this is not due to the fact 
that the air is cold in itself, but to other in- 
terfering and concurrent causes. Hot air, if 
heated by otherwise waste heat, implies an 
economy, just as does a hot feed water sim- 
ilarly obtained ; but if, by heating the air, 
we prevent its entrance in sufficient quantity, 


waste. 


would add that upholders of hot air 
should. not forget that for cach square 
foot of grate surface the best fire-bar 
does not give above half a foot of air 
space, and that this is more or less 
blocked by ash, clinkers and fuel. 
nae ee ees 


Such Things Will Happen. 





There was an exciting time at the 
new power station of the Troy and 
Lansingburgh Railroad, in Lansing- 
burgh, Thursday, and for a time those 
present wished themselves anywhere 
else. The new boilers and engine 
were being tried for the tirst time, and 
several of the directors and other 
officers of the road, besides the ubiqui- 
tous ‘‘investigators” who haunt the 
station to watch the progress of the 
work, were there. AJ] gathered in the 
boiler room after the fires were lighted 
and awaited events. The dial of the 
steam gauge was eagerly examined, 
but there was no movement of the in- 
dicator. The sound of the accumula- 
ting steam began to be heard in the 
pipes ; yet the hand of the gauge did 
not stir. The experts present began 
to look troubled, but the uninitiated 
were not aware that anything was 
wrong. Suddenly a tremendous noise 
broke in upon the comparative silence, 
and almost simultaneously experts and 
novices rushed to the door, crowding 
and pushing in their eagerness to get 
away from the impending peril. It 
did not take long for the superintend- 
ent and his assistants to collect their 
wits, return and bank their fires, and then in- 
form the stampeded spectators, who by that 
time had succeeded in making their exit, the 
cause of the difficulty. It was merely that the 
steam gauge had not been properly adjuste 1 
and had refused to work. The tremendous 
noise was from the safety-valve, which was set 
at 100 pounds pressure and was showing that 








LATHE Dogs. 


nothing troubled its working. Another inci- 
dent occurred the same afternoon, which 
shows how even experts may make blunders. 


was tried to remedy the difficulty. Finally, 
after half an hour’s study, it was decided 
that the pipes underground must be dug up, 
and arrangements were made for this under- 
taking. At this point, however, the super- 
intendent happened to glance at the valve 
which governs the whole operation, and 
found that it had not been opened. When 
this was done the engine worked to the great- 


| est satisfaction.— Troy Times. 


————_- a> e__—_—- 
Something New in Lathe Dogs. 





The ordinary lathe dog, gripping by the 
point of a set screw, possesses serious faults, 


work. A wrench is required to tighten the 


dog, and a wrench is required to loosen it. 
then will imperfect combustion ensue, and If an extra heavy cut be taken the wrench 





We may readily understand that must be called into play again, to give the 
there is reason in keeping a cool ash-pan, and | dog an extra tightening. If aslight twisting | dog. The word bulldog is not a very nice | Ohio. 

















and good one substituted, things would not | 


to be ignored, except on the finest finished 
work. 

Fig. 2 represents the Shartle lathe dog. 
It is shown with two straight tails, but 
these dogs are in the market with two 
straight tails or with one straight tail, or with 
one straight and one bent tail. This latter 
form possesses many points of merit, and is 
illustrated in Fig. 3. 

In these dogs there are two set screws, 
which are mere thumb screws. Their office 
is to adjust the size of the dog rather than to 
perform the gripping work of the usual 
screws. In the face of the bore of the dog, 
opposite the set screws, is a pivoted jaw with 
a serrated face, the face being practically a 
double eccentric with regard to the pivot of 
the jaw. By screwing down the set screws 
the work is clamped between the set screws 
and the jaw, but not with very much force. 
The merest trifle of rotation of the work 
causes a tipping of the jaw, and the work 
then becomes subjected to powerful compres- 
sion. The grip is an unyielding one so long 
as rotative strains are applied, but the work 
never jams in the dog; the thumb screws «are 
always easily unscrewed. These dogs are 
especially useful where they are to be used 
on tapering work, in which case a jaw with 
a tapering face is used, thus giving a fair 
clamping bearing on the taper. The jaws 
are very easily remuved. There is no strain 
on the pivot of the jaw, the heel of the jaw 


be so bad, but it seems to be an established | fitting fairly in the bottom of its recess. The 
law of all shops to keep the old set screw in | recess is closed at one face by a plate sliding 


the dog as long as it can be used at all. 


set screws, when upset, will not screw out | 


far enough. When the ends split off the re- 
sult is sad indeed. The best and most per- 
fect of set screws bruise the work fearfully 
if heavy cuts be taken, but when the end of 
the set screw is broken or otherwise out of 


order, the damage is increased many fold. 
which have been put up with for so many | 
years that the faults have come to be looked | 
upon as something really belonging to lathe | 


‘grip of what is known as Shartle’s bull- Universal Radial Drill Co., 


The careful lathesman fully recognizes the 
merit of coppers under the set screw, but the 
coppers are a nuisance, and, besides, are slip- 
pery on heavy work. 





Old | in a dovetail. This plate can be pulled out, 


and the jaw can then be removed if a taper one 
is tobe inserted. The body of the dog isa 
steel casting, and the other parts are of drop- 
forged steel. These dogs are now getting 


into quite common use, and are in the market 


in sizes from 4inch to 8 inches. They are 

manufactured by the Middletown Machine 

Works, of Middletown, Ohio. 
8 


Rope-Driven Drill. 





Fig. 1 represents a piece of lathe work, | The engraving herewith reprcscnts a new 
‘taken from a photograph, illustrating the | rope-driven wheel center drill, made by the 











Rope-DRIVEN DRILL. 


takes place the set screw may slacken a little, ; one, but nothing could more perfectly indi- 
and the wrench is again called into play. | cate the tenacity of grip of thisdog. The 
The action of the set screw in an ordinary | figures on the above piece will indicate the 
|extent of the work done. 
|dog will be appreciated when it is under- 
latheman knows the result when the set screw | stood that the set screws are thumb screws, 
If the set screw was at/and that the bruising of the work, even 
once removed when this occurs, and a new! with this heavy cutting, is so slight as 


dog is such that few set screws can stand 
the work for any length of time. Every 


begins to upset. 


The merit of the 








Cincinnati, 
It is useful in drilling the centers of 
hubs of built-up or segment wheels, 
or for doing work in special cases that 
would be difficult to take to the ma- 
chine. The sleeve is bored to go over 
a 10” stump, which may be permanent, 
or having flanged base, which can be 
bolted to the work in hand. The 
inner radius circle is 13’ from the 
center of the stump ; the outer radius 
circle is 438’ from the center of 
stump. Traverse of the spindle 15”. 
It has power feed, quick-return and 
balance spindle. 
——_+e—___——. 

There is something to be said pro 
and con as regards the pilotage of 
naval vessels. When piloted by their 
regular officers they frequently knock 
holes in themselves, and ovherwise 
come to grief. So far as this goes it 
would probably be cheaper to pay 
for pilotage. But, on the other hand, 
officers of naval vessels should, if oc- 
casion requires, be able to take their 
vessels anywhere that there is water 
enough to float them. After all, it is 
perhaps best to give them the experi- 
ence, even if it does make work at the 
navy yards. 

2 ate > 

Almost literally thousands of small 
steamboats — passenger boats — may 
be seen on the Seine in the vicinity of 
Paris, that carry one back to the days 
of the packet boats as formerly used 
on canals in this country. These boats 
are steered by means of a long tiller, 
and they are not very much larger 
than our packet boats were. The way 
these boats dodge one another, and the bridge 
piers in the river, show that the old-time tiller 
has some good points, or that the men who 
manage it know their business. The fare on 
these boats is low, and on Sunday especially 
they are exceedingly well patronized. They 
do not run at very high speed, still they are 
not what would be called slow. 
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Practical Drawing. 


By J. G. A. MEYER. 


EIGHTY-FOURTH PAPER. 
Problem 94. 
612. Developments of the convex surface of 


pyramids. 

A part of Fig. 496 (last paper) is shaded, 
and the remaining part is simply represented 
by broken lines; this was done for the pur- 
pose of making a distinction between the 
portions of the pyramid which are separated 
by the cutting plane é, e, ; hence the shaded 
part in Fig. 496 and the elevation in Fig. 
496a are the projections of the same portion 
of the pyramid. It will now be instructive 
to find the development of this shaded por- 
tion of the pyramid, thereby calling atten- 
tion to facts which are liable to be over- 
looked by the student. 

First find the development of the whole 
convex surface of the pyramid as explained 
in Art. 581, and thus obtain the development 
in Fig. 499, which is bounded by the straight 
lines 0, D,, D3 a3, @3 03, bg Cg, Cy dy and 
0; a@,. The lines v, a3, 0, 5b, and 2%, ¢; di- 
vide the whole development into sections, 
each one representing one of the lateral 
faces of the pyramid ; consequently 0, Dy, 
and v, d, are represented in Fig. 496 by the 
line vg dy ; Vg @3 is represented in Fig. 496 
by the line v, ay ; 3 53, by Vg bg ; and v4 Cy, 
by v, ¢,. Now, it will be noticed that the 
cutting plane e, ¢, in Fig. 496 cuts the edge 
V by in the point f,, and the vertical projec- 
tion of this point is represented by the point 
Jin Fig. 496a. Since the line vy b; in Fig. 
499, and the line v, 0, in Fig. 496, represent 
one and the same edge of the pyramid, the 
pointf,, which corresponds with the points 
t,, and f in Figs. 496 and 496a, must be 
located in the line v, b,. Hence to find the 
point f, in Fig. 499, make v, 7, equal to v/ in 
Fig. 496a. Although the distance between the 
points v, and f, in Fig. 499 represents the dis- 
tance between the points v and f in Fig. 496a, 
we must not make v, f, equal to v 7, because 
in Fig. 499 we require the true distance be- 
tween these points, and, for reasons explained 
in former problems, the line v fin Fig. 496a 
does not represent the true distance between 
the points v and f, but it is represented by 
the line wh, therefore vs jf, must be made 
»qual tovh; in this manner the point f; is 
sorrectly located on the line x, 4,. Lastly, 
in Fig. 496 it will be seen that the cutting 
plane ¢, ¢, cuts the side a, 4, of the base in 
the point ¢, ; it also cuts the side c, 4, in the 
point ¢,. Therefore, in Fig. 499 make a, e, 
equal to a, ¢, (Fig. 496), and cy eg, equal to 
Cy éy. Join the poirts f, and e;, also f, and 
é; by straight lines und thus complete the 
outline of the shaded part in Fig. 499, which 
is the development of the shaded porcion of 
the pyramid shown in Figs. 496 and 496. 

Directions.—In the space marked Prob. 
94 draw the development of the shaded por- 
tion of the pyramid shown in Figs. 496 and 
496a. The (imensions of this pyramid will 
be found in the directions given at the end 
of Art. 607. Use 38-inch scale. 

618. The shaded part in Fig. 500 repre- 
sents the development of the shaded portion 
of the pyramid shown in Figs. 497 and 497a. 

The mode of procedure in finding this de- 
velopment is similar to that in the preced- 
ing problem Hence, we first find the de- 
velopment of the whole convex surface of 
the pyramid which is bounded by the straight 
lines 0, Ag, Ag 03, dy C3, Cs dg, dg a3, and 
lg 0g. The lines vg A;, and vg a3 are repre- 
sented in Fig. 497 by the line v, a, ; the line 
0; b, is represented in Fig. 497 by vy dg; vs 
Cy DY yg Cy, and v, d, by v1, d,. Make e; db, 
in Fig. 500 equal toe, ), in Fig. 497; and 
e, dy equal toe, d,. Also make 2g /'; in Fig. 
500 equal to v f in Fig. 497a; and v3 gs 
equal to v h. Now, remembering that the 
line v d in Fig. 497a is the projection of two 
edges of the pyramid, namely those edges 
which in Fig. 497 are represented by the 
lines 2, b, and v, d,, and also remembering 
that the cutting plane f e is perpendicular to 
the vertical plane of projection, we must 
make v; g,; in Fig. 500 also equal to v A (Fig. 
497a). Now notice that vs gs and v3 g, are 


~ 


not made equal to vg in Fig. 497a, but they 
are made equal to v h. We have again drawn 
attention to this fact, because, in our experi- 
ence in teaching drawing, we have observed 
that students are very liable to mistake the 
foreshortened distance between two points 
for the true distance. It may also be well to 
notice here, that ¢, 4, in Fig. 500 is made 
equal to e, b, in Fig. 497, and is not made 
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Fig. 502 


equal to e d in Fig. 497a, because e, 6, shows 
the correct distance between the points e, 
and b,, whereas e } in Fig. 497a does not 


show the correct distance between the same 
points. In Fig. 500, join the points eé;, 


935 Gs Ss’ Se. Iss Gs. @s* and thus 
complete the outline of the shaded part, 
which is the development of the shaded 
portion of the pyramid shown in Figs, 497 
and 497a. 

Directions.—On a separate piece of draw- 











ing paper draw full size the development of | 


the shaded portion of the pyramid shown in 
Figs. 497, 4970. The dimensions of the pyra- 
mid and position of the cutting plane are 
given in the directions in Art. 610. 

614. The shaded part in Fig. 501 represents 
the development of the shaded portion of the 
pyramid shown in Figs. 498 and 498¢. The 
manner of finding this development is pre- 
cisely similar to that of finding the develop- 
ment in the foregoing 
problem; further’ ex- 
planation is unnecessary. 

Directions.—On a sep- 
arate piece of drawing 
paper find the develop- 
ment (full size) of the 
shaded portion of the 
pyramid shown in Figs. 
498 and 498. Dimen- 
sions of this pyramid and 
position of cutting plane 
are given in the direc- 
tions in Art. 611. 

Problem 95. 

615. Intersection of a 
prism with a pyramid. 

Let @ a3, € ¢,, Eis. 
502a, and a, 5b, ¢ d, 
Fig. 502, be the vertical 
and horizontal projec- 
tions of a prism with its 
lateral faces perpendicu- 
lar to the horizontal plane 
of projection, and let ¢ e; 
J, and é, fs Py be the ver- 
tical and horizontal pro- 
jections of a pyramid 
passed through the prism; 
it is required to find the 
intersections of the prism 
with the pyramid. 

The line ey f. (Fig. 502) 
intersects the line a, 0b, 
in the point ¢, ; through 
this point draw a vertical 
line, cutting e3; f (Fig. 
502) in the point 73, also 
cutting the line e f in the 
point ¢; the line 7@ 7Z,, 
joining the points 7 and 
é,, will be the intersec- 
tion of the lateral face 
e f é, of the pyramid 
with the lateral face a b 
ag 0, of the prism. 

Through the point /,, 
in which the line e, f/f, 
(Fig. 502) cuts the line 
b, c, draw a_ vertical 
line, cutting the line e, f (Fig. 502a) in 
the point 43, also cutting the line e f in the 
point % The line & #4, will be the in- 
| tersection of the lateral face e f e; of the 
| pyramid with the lateral face J ¢ bg ec; of the 
prism. 
| The principles upon which this simple 
method for finding the lines of intersection 
¢z, and 4k, is based, are as follows: 

The triangle e e, f, in Fig. 502a, is the 
vertical projection, and the line e, f, in Fig. 
| 502, isthe horizontal projection of one and 
| the same lateral face of the pyramid; again 
the rectangle a ba, b, is the vertical projec- 
tion, and the line @, b, is the horizontal pro- 
jection of one and the same lateral face of 
|the prism. For the sake of simplicity we 
| may now assume that we have to deal with 
| two planes, namely (e ¢; J, é, f2) and (ab a; 
| b3, @, by) intersecting each other, and that 
‘the line of intersection is to be found. We 
| know that this intersection must be a 
| straight line, therefore, by tinding two points 
in this line of intersection, the position of 
| this line will be known. 
and e, f, are the projections of one and the 
same edge of the pyramid, and this edge 
intersects the lateral face of the prism in the 
point ¢,, Fig. 502; the vertical projection of 
this point must lie in the line ef (Fig. 502q), 
and also lie in a vertical line drawn through 
7»; hence the point ¢in whichejf and the 
vertical line through 7, intersect each other, 
must be the vertical projection of the point in 
which the edge ef pierces the lateral face of 
the prism; hence the point ¢ must be one 
point in the required line of intersection. 


The horizontal projection of the edge e, f 


coincides with the line ¢, 7',,, hence Wwe may say 


Now the lines e f 





that e, f and e, f, are the projections of anoth- 
er edge of the pyramid. In Fig. 502 it is seen 
that this edge also intersects the lateral face of 
the prism in the point 7,, and the vertical pro- 
jection of the point in which this edge pierc- 
es the lateral face of the prism must lie in 
the line e, f, and also ina vertical line drawn 
through 7,, hence the point ¢,, in which e3 f 
and a vertical through 7 intersect each 
other, must be the point in which this edge 
pierces the lateral face of the prism. But the 
edges e f and e, f lie in the same plane, con- 
sequently the points ¢ and 7; must be points 
in the line of intersection, and the straight 
line joining these points is the line in which 
the lateral face (¢ e3 f, €2 f,) of the pyramid 
intersects the lateral face (a b a, by, ay bg) of 
the prism. Similar reasoning applies to the 
method for finding the line & k3. 

In our next paper it will be shown that the 
lateral face of the pyramid represented by 
the line e f in Fig. 502a, and by the triangle 
Ps ef, in Fig. 502, cuts the lateral face a b 
a3 b, of the prism in a line coinciding with 
the line a, 7; and also cuts the lateral face 
be¢b3¢3 in a line coinciding with ke,. And 
lastly: The lateral face of the pyramid rep- 
resented by the line e; f, in Fig. 502a, and 
by the triangle p, é, fz, in Fig. 502, cuts the 
lateral facea ba, 6; of the prism ina line 
coinciding with the line a, 73, and also cuts 
the lateral face 6 ¢ 6; cz; inaline coinciding 
with the line k3 ¢c7. 

a 


Foree in the Steam Engine and Its 
Relation to Smooth Running. 





By Pror. Joserpu Torrey. 


THIRTEENTH PAPER. 


At the outset of our study of the action of 
the connecting rod—which must necessarily 
be an incomplete one at present—we must 
get clearly in mind the bearing of our re- 
sults. It isa common thing to hear the rod 
spoken of as being ‘‘all reciprocating and 
partly centrifugal,” and its weight is usually 
added to that of the crosshead piston and 
rod for inertia calculations, as if it furnished 
the same force in amount and distribution as 
though the motion of the connecting rod 
were of the same nature as that of the other 
reciprocating parts. At the same time, most 
engineers have, like Prof. Sweet, ‘‘an in- 
stinctive feeling” that a certain weight in 
the crosshead of an engine has a different 
effect in modifying pressures on the pin from 
what the same weight would have if concen- 
trated at the pin or placed anywhere in 
the rod. 

Nothing can be clearer than that the small 
end of the rod has a purely reciprocating 
mouion, and the remainder a mixed motion. 
We shall find in the course of our study that 
by the whole rod there is the same amount of 
reciprocating action as if the rod had no cir 
cular motion, but the distribution of this 
action throughout the — stroke’ will 
different. 

In order to show this, I give below a table 
showing the action of a weight of 100 lbs., 
first considered as in the crosshead, the rod 
being conceived as without weight, and then 
as all concentrated at the pin, the other parts 
being without weight. Fig. 1 (page 5) shows 
the curves given by these forces, applied to an 
indicate diagram. The dotted line shows 
the curve given by the mass at the pin and 
the full line that given by the mass in the 
crosshead, and the effect on the diagram of 
real effort on the crank-pin is not insignifi- 
cant by any means. The curves cross the 
neutral line at the same point, and the main 
difference between them is that the curve of 
forces given by the revolving mass is equi- 
distant from the neutral line at the back and 
front end, while the regular inertia curve is 
further away at the back end than at the 
front end. 

In this case we have put the whole weight 
in the pin because whatever part of the rod 
is found to be ‘‘ centrifugal in effect,” acts 
very nearly as it would if it were concen- 
trated at the pin, and, consequently, will ex- 
ert a differently distributed action from what 
it would if moving with the crosshead. A 
clear understanding of this fact will show 
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the necessity for a pretty close analysis of the 
rod’s motion. 

Iwill now give a method of determining 
the proportion of the weight of any connect- 
ing rod which acts centrifugally. It is substan- 
tially the method given by Mr. J. C. Hoad- 
ley in the article referred to in the twelfth 
paper, but I shall follow the matter down a 


TABLE SHOWING EFFECT oF 100 LBs. IN CROSSHEAD 
AND LARGE END OF Rop. 








£ 8 ee 
= 100 1bs. in 100 Ibs. in —— 
= | Crosshead. Con. Rod. ae | etc 8 
= = Con. Rod. 
0 57.36 48.86 0 1.000 

1 49.19 42.75 0.875 

2 36.18 31.02 2 0.635 

3 23.43 21.00 3 0.430 

4 11.87 9.52 4 0.210 

5 0 7% 0.48 5 0.010 

6 10.59 9.01 6 0.185 

7 19.42 18.16 ve 0 375 

8 27.43 27.85 8 0.57 

9 34.26 36.40 9 0.745 

10 39.72 44.70 10 0 915 

0 41.78 48.86 0 1.000 








little closer, and, since conditions will be 
different according as the rod is uniform or 
tapering, I shall consider both cases. 

In Fig. 2is shown a connecting rod, with 
body of uniform section. We shall first di- 
vide itinto parts, estimate the weight of each 
part, and then see how much of this weight 
is centrifugal in effect, 7. ¢., must be consid- 
ered as concentrated at the crank-pin. In 
this case we divide, first, the body of the 
rod, beginning atthe strap at the small end, 
into four equal parts. The weight of each 
of these parts must now be estimated, and 
also that of the large and small ends. Con- 
sidering the rod to be for a 10x12” engine at 
300 revolutions, the body of the rod may be 
1'’x2}” in section, and since each of the parts 
into which the body was divided was equal 
to the length of crank, 6’, the cubic contents 
of each division will be 6 xk 2} x 1=133 
cubic inches. A cubic inch of hammered 
steel weighs about .2834 lbs., therefore the 
weight of each division will be 13.5 & .2834 
=3.82-+ lbs. The large end of the rod, if 
solid, would contain about 7 x 2 x 5 = 70 
cubic inches. From this we must subtract 
the volume occupied by the brasses, which, 
including space occupied by the crank-pin, 
would be about 34 x 44 x 2 = 31.5 cubic 
inches. The crank-pin may be 38” in di- 
ameter, and its volume will be 7.068 x 2= 
14.13 cubic inches. This leaves for the 
actual volume of the brasses 31.5 — 14.13 = 
17.37. We now subtract the volume of the 
brasses, including the pin, from the volume 
of the large end, and have 70 — 81.5 = 38.5 
cubic inches as the volume of that part of 
the large end, which is steel. The weight 
will be .28384 x 88.5 = 10.9 Ibs. The brasses, 
without the pin, have a volume of 17.37 
cubic inches. A cubic inch of such brass as 
is ordinarily used weighs 0.3 Ib. per cubic 
inch; hence the weight of brasses will be 
17.37 x 0.8 = 5.21 Ibs. The small end of 
the rod comes next, and to save space we 
will assume that its weight is three-quarters 
that of the large end, orsay, 12 lbs. Adding 
up these results we have the following : 
Large end, including brasses, 16.11 Ibe. 
43 divisions of body each 3.82 15.28 Ibs. 
Small end, includivg brasses, 12.00 Ibs, 


ORR. arnscewies an 43.39 lbs. 

I believe these proportions are fairly good, 
and it will be seen that the large end of the 
rod constitutes 37 per cent. of the weight of 
the whole rod, or more than one-third. Ros 
are not uncommon in which the large end 
weighs nearly one-third as much as the whole 
reciprocating mass. It seems from this that 
considerably more than one-third of the rod 
will prove to have centrifugal effect. 

Before analyzing the weight of a tapering 
rod, we will consider the motion of different 
parts of the rod under consideration. 

Suppose the weight of each of the divis- 
ions of the rod we made to be concentrated 
at its center of gravity. At the small end we 
will suppose the center of gravity is in the 
crosshead pin, which will involve no error of 
any consequence. The divisions of the body 
are all equal and uniform, so their centers of 
gravity will be at the centers of the divisions. 
In case of the large end the center of weight 
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Back End 





can consider it as such without 
sensible error. It is evident that 
the small end has no centrifugal 
action whatever, and that the large 
end, since it moves in a circle, 
exerts the same amount of centrif- 
ugal force horizontally as verti- 
cally. The intermediate parts act 
centrifugally just in proportion to 
the distance they travel from the 











line of centers. Now the distance 
any point in the rod travels from 
the line of centers depends on its 
distance from the crosshead pin, as 
a little reflection will show; con- 
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will be about at the inner edge of the brass. 
A small circle is drawn at the center 
of gravity of each division. Next we want 
to find the paths described by each of these 
little circles, which are supposed to repre- 
sent the points at which the weight acts. 
Fig. 8 shows these paths. The horizontal 
line A (represents the path of the small end 
which moves along the guides. Next take 
point 1 (Fig. 2). When the piston is at half 
stroke the rod will have the position A’ C’ 
(Fig. 3). Point 1 in Fig. 2 will have the 
position @ Fig. 3. At the end of the stroke 
point 1 will huve the position a’. At half 
stroke backwards it will be at @’’’, and at the 
back end it will again return toa, having 

















STEAM ENGINE. 


sequently the centrifugal action of each 
division will depend on the distance of its 
center of gravity from the center of the cross- 
head pin. Accordingly we measure the dis- 
tance of points 1, 2, 3, and 4 from the center 
of crosshead pin in Fig. 2, calling length of 
rod 100 for convenience, and we have 
Distance 0.1 foo (nearly) 


* Wea “* 
< 238 = fie “ 
“« 84= 5 “ 
™ 4.5 = Yo 
From this it would appear that 7/5 of the 


weight of division 1, or about 1-5, was centrif- 
ugal. In the same way, ;35, of division 2, 
7? of division 3, 75'5 of division 5, and ,°,5, of 


Five-Foot Bortna AND TURNING MILL. 


described not a straight line or a circular | 
path, but an elliptical one. In the same | 
way point 2 will describe the ellipse bb’ b’' b'"’, | 
and.point 3 will describe the ellipse ¢ ¢' ec” e'”’. 
The center of gravity of the large end will 





: | 
describe a path so nearly circular that we 


division 6 are centrifugal in effect. But 
what we want is to find how much of the 
weight of each division can be regarded as 
concentrated at the pin. It is perfectly clear 
that if a certain weight were placed first in 
the crank-pin, and then at point 1, it would 


give more vertical centrifugal force at the 
pin than when revolving in the small flat el- 
lipse. Now from geometry we know that 
the heights of the ellipses in Fig. 3 are pro- 
portional to the distances of their centers 
from the crosshead pin. Then the height of 
the ellipse generated by point 1 is ;%1, of the 
height of the circle generated by the crank- 
pin. That is, a body at the point 1 only 
travels 5 as far from the line of centers as 
a body at the crank-pin does. 

Now if this isso, a body revolving at the 
pin would generate about five times as much 
centrifugal force vertically as if it were at 
point 1. So that to give a certain centrifugal 
force a body would only have to be about 
1-5 as heavy at the crank-pin as if it were at 
point 1; but we found that 4, of division 1 
was centrifugal; but if we wish to represent 
this as concentrated at the pin, we must take 
Poly Of this 2,4,, because this would give the 
same vertical centrifugal effect. In the same 
way division 2 has #8, of its weight centrif 
ugal, and to give the same effect at the pin 
the weight would only need to be -8% as 
great; hence the portion of division 2, which 
may be considered as concentrated at the 
crank-pin, and revolving with it, is 7%, of 
‘oo Division 3 has 65, of its weight centrif- 
ugal, and to give the same effect at the pin 
the weight need only be 53, of this; hence 
proportion of centrifugally acting weight in 
this case is ,°5 of 3;. In the same way 
each of the other points, or any number can 
be treated, and, of course, the more points 
are taken the more accurate will be the re- 
sult. I believe five or six points give close 
enough results, however. Tabulating the 
results obtained, we have the following 
weights acting at the pin centrifugally. 
Division 1|-21 X .21 X -3.821bs. = 0.168 Ibs. 


« 9.88 X .88 xX 3.82 Ibs. = 0.55 Ibs. 

“ 3.55 X .55 X 3.82 Ibs. = 1.153 Ibs. 

“ A XK MX «9S 82ilbs. SI e2bilbs: 

“ 5|-96 X .96 x 18.02 lbs. (=large end 
| -+ 4a division of body) 

| = 16.59 lbs. 

eee 19.386 Ibs. 


This is equal to nearly 45 per cent. of the 
whole rod. The case of the tapering rod 
will be considered next time. 

The right hand division of the table shows 
the proportion of the weight revolving at the 
crank-pin which is exerted along the connect- 
ing rod, the whole centrifugal force generated 
being taken as 1. 





—<—_-—_—__ 
Five-Foot Boring and Turning Mill. 


The accompanying illustration represents 
a 5-foot boring and turning mill, recently 
built by the Betts Machine Co., of Wilming- 
ton, Del. In general construction it is simi- 
lar to other tools of this class by this com- 
pany, but with improvements in the method 
of counterbalancing the tool spindles, and 
application of the feeds to the same. By 
means of two weighis on the same chain, 
doth tool spindles are fully counterbalanced, 
which isan impossibility with any system 
using only one weight. 

The feeding device is so arranged that it 
requires no attention when raising or lower- 
ing the cross-rail, and can be reversed or 
thrown out allogether by movement of a 
single lever. 

The cross-rail is provided with two sad- 
dles, one of which will cut to the center of 
the table or face plate; each saddle is pro- 
vided with a graduated index plate carrying 
the tool spindles. The tool spindles can be 
fed in any direction, and the saddles back or 
forth by power; each saddle and tool spindle 
is provided with separate and independent 
feeds, so that while one tool is roughing out 
one part the other can be taking a finishing 
cut on another or the same part; in fact, the 
feeds are as entirely independent as though 
they were on separate machines. 

The table, or face-plate, is four feet in di- 
ameter, and is driven by a steel pinion, gear- 
ing into an internal spur wheel cut on the 
inner edge of the table, which effectually 
prevents any raising of the same. The en- 
tire train of driving gears is cut from the 
solid, and is of ample proportions. 

The driving cone is of large diameter for a 





34-inch belt, and can be driven at two sets of 
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speeds by means of a properly arranged 
countershaft. 

There are 20 speeds to the table, and each 
saddle has 12 feeds. The tool spindles have 
24 inches travel, and are provided with quick | 
movement by hand; they are of box form, 
and have taper holes bored truly central with | 
the table, so that either boring bars or the 
tool-holders furnished can be used. 


The table is provided with a long spindle | 


running on hardened steel step, and has bear. 
ings, top and bottom, ensuring steady run- | 
ning; when used on heavy work the step is | 
lowered, and the table rests on an annular | 
bearing of large wearing surface. 

T he machine is “" in construction and | 


mole rn npetaea ‘ 
—__—__e@>e—___—_ 


The Vance Flue Cutter. 





The engraving represents improvements 
in this cutter, which is made oy the Vance | 
Tube Cutter Co., Geneva, N. Y. This cut- 
ter is designed for use in removing all flues | 


from boilers. The mandrel, as shown in the | 


cut, is for removing two-inch flues, the same | 


being placed in the flue with the slot up. 
The knife is then inserted with bevel down | 
and point of same driven through the flue; a_ 
bar or wrench is then used on the end of 
mandrel, 
plete and perfect cut, leaving the end of flue 
all ready for scarfing. In cutting the flue 
the knife serves to contract the end and the 
flue can be removed through the hole in the flue 
sheet without trouble. The cutters are made 
with adjustable sleeves, so that one cutter will 
operate on four sizes of flues, all that is neces- 
sary to make the change for different sizes 
being to take the roller off the end of mandrel 
and replace with sleeve and roller to corre- 
spond with the size of flue it is desired to 
operate on. 
—_ > oe —__—_—_ 


LETTERS FROM PRACTICAL MEN. 


That 16-inch Lathe—Sketching at Ex- 
positions—The Cockerill Engine Cast- 
ing. 

Editor American Machinist; 

It is a consolation to me to know that such 
aman as Mr. Fay (who is evidently a lathe 
man, and one who reasons about things,) has 
taken the trouble to examine the subject un- 
derstandingly and tell unhesitatingly what he 
thinks about the 16-inch lathe. 
some good may come from arguing the differ- 
and without claiming that the 





ent points, 
lathe is right, or half right, or good or bad. 
I wish to show Mr. Fay, if I can, that his 
arguments on some of the points are unten- 
able. 

First as regards the support for the boring 
tool. In an ordinary slide rest the average 
length of the front and back slides is, we will 
say, 18’, with the cross slide 4’ wide 
such a slide the tool can project 
tool post before it will be even with the 
ends. In my lathe, the front 
projects 154” and the back none, 
so that the tool can project 7}"’ 
before reaching the unsupport- 
ed point when boring the small- 
est hole, and more as the hole 
grows larger, as shown in Figs. 
1 and 2. 

Another point that comes is 


slide and work, this is immensely better than 
if the sliding surface was above the rack. If 
I am mistaken in this, I think it must be in 
| supposing that it requires more power to 
travel the slide in heavy turning than in screw 
| | cutting. 
| It is a good deal more than probable that a 
| taper attachment is a better device for boring 


R ° 
jand turning tapers than turning the lathe 


bear equally at first, they should not wear | 
until they did. One difficulty arose in using 
the two cones on separate pieces. Both 
would be drawn in with equal force, pro- 
vided the nut was not confined between the | 
shoulders, but then, ifit was not pretty accu- | 
rately fitted, it would drive out one of the. 
cones and leave the other sticking fast. Good | 





work avoided the trouble, but the plan) 
adopted seemed the) 
cheaper. | 





| 
THE VANCE FLUE CUTTER. 


| heads—but this, where no taper attachment is | 
at hand, is better than nothing, for when a) 


/man wants such a thing, there are times when 
he wants it badly. 
| ber of taper holes to bore or grind, the swing- 
| ing head stock is the better plan. 
|taper attachment gets worn so as to have 
| tight and easy fits, as does come in time, it is 
not as reliable as the slide rest for true work. | 


and one revolution makes a com- | 





If he had a large num-) 


When the | 


While I am in the de- 
fensive mood, I wish to 
argue one or two of the 
statements that also ap- 
pear in the AMERICAN | 
Macuinist for August | 
1st. You call attention | 
to the fact that it is| 
against the rules to make 
sketches at the Paris Ex- 
position. I believe this 
has been the rule at all universal exhibi- 
tions—at Philadelphia as well as elsewhere. 
Very likely no American was interfered with 
at the Centennial ; they were not likely to be; 
but if foreigners were not, it was probably 
because they had sense enough not to try it, 
and it is hard for the American to realize that 
he is aforeignerin France. At the exhibition 
in London in ’62 I was stopped from sketch- 
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We have all done the best we could of the 


| kind of work we do—and I certainly cannot 
| see why their way of making that kind of an 


engine is not the best possible way. There 
is nothing about it to wear out, as the cylin- 
der and valve chests have bushings, the boxes 
and slides separate pieces, and certainly there 
can nothing shake-loose. Will it cost any 
more to bolt the parts together in the sand 
thanin the shop? The danger of losing the 


'casting in the foundry is the bugbear with 
| many, while, as a matter of fact, the percent- 


age of wasters in the foundry is as great 
on the simple as on the difficult pieces; and 
if the loss is 5 per cent. it is just as costly if 
the pieces are simple as if complicated. 
Joun E. SWEET. 

[I never like even to appear to disagree 
from our present correspondent, because of 
the habit he has of being right. There was, 
however, more than one reason why I called 
the casting exhibited by the Society Cocke- 
rill (AMERICAN Macuinist, August 1st,) 
‘‘ valueless except” (the except is worthy of 
notice.) One reason was that I do not believe 
it is, in the present state of the art of mould- 
ing and casting, practicable to make such cast- 
ings. There is, in the best regulated foundry, 
a certain percentage of loss—‘‘ wasters,” as 
the English putit. If we are to make a hun- 
dred castings in which the loss is—let us say 
five per cent.—it appears to me that the total 
loss to the foundry will be materially greater 
if we contrive to connect them together so that 
a failure in one will condemn the whole. 
This loss may or may not be compensated by 
less cost in moulding. In the case of the 
Cockerill casting I do not believe it would 
be. In fact, I think the cost of moulding all 
the parts together will largely increase the 
cost, taking the work in the machine shop 
into consideration. 

Still perhaps I was more influenced in my 
belief by a legend attached to the exhibit, 
tothe effect (I regret that I did not copy it), 
that the casting was exhibited to show what 
could be done rather than what ought to be 
done. 



































in the twisting of the cross- 





beam. In my lathe the entire 








apron is cast in the same piece, 
making the front connection the 
strongest possible, and, as the 
back slide is gibbed down under 
a square ledge, twist is no more 
possible at the back than if the 
cross-bar was attached to the 
center of the back—if the back 
slide was but 18". I do not believe the lathe 
is half strong enough in this respect, nor are 
any American Jathes—but I supposed _ this 
was as good or better than the majority. 
The second point: The screw islow down, 
it is true, but just as near the sliding surface 
as was possible, and as the slide is 3 feet in- 
stead of 18 inches, the proportion for stability 
is much better. (See Figs. 3 and 4.) Besides, 
I suppose the work is more in turning than in 
screw cutting, and as the rack is between the 

















But on the whole the taper attachment is the 
better of the two. 

As regards the double cone for gripping 
the foot stock spindle: The three or four 
lathes built at Cornell University, and among 
them the one exhibited at the Centennial, all 
had exactly the same arrangement as Mr. 
Fay describes, but I could see no reason why 
the two cones could not be fitted so as to both 
grip, if onone sleeve, nor why they should 
wear unequally ; in fact, why, if they did not 






































the kind that has legs like a two-foot rule, 
which they can double up and stick under 
their wings, 
rule to put it in his pocket. 


‘* Cockerill ” casting as valueless, and simply 
made to show what can be done. I do not 





day work than the rest of us have done. 


ing a bird I had never seen before—one of | 


as a carpenter doubles up his|and Answers,” 
| many teeth in gear 24" pitch diameter 12 per 
Your editorial correspondent mentions the | 


believe this at all, but believe it no more of | 
an exaggeration over and above their every- | 


3 SE EEEEEece I am of the opinion that the Society Cocke- 
Fig 2 rill do not make triple expansion engines that 
way, although I do not doubt that they could 
do so. 
” Thol Resistance” TX I might remark that any of the various 
7 . parts of a triple expansion engine are lia- 
a Th. ble to accident, but I do not press that point. 
I believe Yd ot I am quite as willing to admit the excel- 
lence of the ‘‘ every-day work ” of the Society 
Cockerill as Professor Sweet is.—H. ] 
About Lathe Centers, 
Editor American Machinist : 
bc I have read the communication of Mr. 
Chappell, and now wish to give in my testi- 
mony in favor of the article to which he re- 
With fers in your issue of August Ist, page 8. 
’ from the After thirty years’ experience as machin- 
Fig. 4 ist, 1 am convinced that the angle of the 
American. lathe center is a 
SS ad sai proper one for all kinds of 
Per. work, light or ag I can 
PPP hehe >| ; see no reason why the angle 
Z ~ a should be changed. The only 
q iF change I would make is to blunt 
# Mi the point for heavy work, say 
/ An ‘ _ a for car axles—ot which I have 
| ges . i a . a ) = turned and fitted thousands—to 
Friction y \|_ Resistance — about a quarter of an inch dia- 
: a a a: ‘ meter, to prevent its being 
= ae broken off. And, furthermore, 
ee rae J Ll I would drill and countersink 
a Ke all work to be turned. Counter- 
| sinking only is a case of main 
— a ieee _ strength and stupidity. Per- 
Fig. 8 Po Fig. 1 haps I am too “‘ fine-haired. 


J. E. SCRIBNER. 

Size of Gear Blanks and Cutters, 
Editor American Machinist : 

In the June 20 issue, under ‘‘ Questions 
the question is asked how 


inch cut spiral at an angle of 45°. Whether 
| the gear is spur or spiral makes no difference 
in diameter of gear. Twelve per inch diam- 
etral pitch means that for each inch of pitch 
diameter there will be 12 teeth on periphery. 
‘But a cutter made for spur gear of 30 teeth 
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12 per inch, is not correct for a spiral gear 
of 30 teeth, 12 perinch. The circular pitch 
corresponding to 12 per inch = .2618” in all 
cases, and thickness of tooth on pitch line 
= .1309” in all cases, and a cutter for spur 
gear 12 per inch should be .1309” on pitch 
line. Ina spiral gear, to ascertain thickness 
of cutter, divide the above thickness by the 
secant of the angle, which in 45°=1.4142, 
and we get .09256” for thickness of cutter 
on pitch line, and the space cut by this thick- 
ness of cutter will, when measured, be parallel 
to sides of gear = .1309". A. 8S. ALDEN. 

[The above is all true enough, but not in- 
consistent with our answer. } 


—_ +e —___—_- 


The Terre Haute Boiler Governor. 





The engraving herewith represents a 
boiler feed governor made by the Terre 
Haute Boiler Governor Company, Terre 
Haute, Ind. The governor, which is twenty- 
four inches in length and eighteen inches in 
diameter, is placed between the pump and 
boiler, and is connected with the boiler 
above by the dead steam pipe, and below 
with the dead water pipe, the same as a 
water column. By this means the water in 
the governor is held at the same level as the 
water in the boilers. _ 

The copper float rides on the water in the 
case of the governor, and is furnished with a 
lever that connects with the stem that is at- 
tached to the valve, so that a variation of the 
water, up or down, opens or closes the open- 
ings of the valve, and by this opening or 
closing of the valve regulates the supply of 
steam to the pump. The machine can be at- 
tached to either end of the boiler, or boilers, 
whichever is the most convenient. 

The valve—which is a balance valve—is 
provided with cpenings through which the 
steam passes to the pump, and opens and 
closes with the rise and fall of the water. 

The hand-wheel and screw which are shown 
in cut are used to open and close the valve, 
which regulates the height of the water in 
the boiler.. When the float is set at the 
proper height it needs no more attention. 
The action of the governor is said to be so 
sensitive that the height of the water in the 
boiler does not vary enough to be _per- 


ceptible. 
————- eae — 


Reservoirs. 





By Rosert E. MASsTERs. 





There are a variety of ways to pour from 
an air furnace for heavy work; in some 
cases a large ladle alone is used. Where 
enough iron cannot be obtained at one time 
in the air furnace, the cupolas are operated 
in conjunction with the air furnace, the iron 
being carried from the cupolas in crane ladles 
to the reservoir. 

Sometimes the iron is tapped from the air 
furnace and run through troughs direct to 
the mould without the use of ladle or reser- 
voir, arrangements being made to turn the 
iron in some other direction when the mould 
is full. In a case of this kind there are 
basins in the trough, with well-rodded cores 
fastened across them, that act as a back- 
stop to the iron, the clean iron flowing to the 
mould underneath the core, which makes a 
dam and skims the iron. 

Frequently as soon as the iron is in con- 
dition it is all tapped into a large reservoir, 
which is connected with the air furnace with 
troughs; it is then tapped from the reservoir 
and run through troughs to the mould. This 
does very well for some work, but there are 
exceptionally heavy castings made that 
would take an extraordinary large reservoir 
to hold all the iron at one time, and which 
would require as much or more room than 
the mould, and take a large amount of labor 
to handle and prepare it. 

The drawings show an arrangement of 
reservoirs or receivers, troughs, etc., that 
are in a foundry in connection with a large 
air furnace, and ofttimes it has been used 
to receive the iron from large double air 
furnaces. 

Figs. 1 and 2 are plans (showing one-half) 
of hexagon and square reservoirs, Fig. 3 




















BorLER GOVERNOR. 


is a vertical section of same; they are both | 
constructed on the same principle, but as Fig. | 
1 is best adapted for a double air furnace, 
and answers equally as well as Fig. 2 for a 
single air furnace, I will confine the descrip- 
tion chiefly to it. 

The sides A are cast-iron sections bolted 
together inside at B. There is an opening in 
the upper part of each of these sections 12” 
wide and 18” deep, measuring from top edge 
of plate; there is a flange on the edge of and 
extending below the openings as a guide for 
an adjustable cast-iron plate. This plate has 
a slot nearly the whole length of it, and a 
flange on the upper edge of the plate. It 
can be raised and lowered to shut off the 
opening, being held fast with a bolt through 





















































‘the sand wall of the reservoir. 


the slot in the slide, and a hole in the 
section below the opening. 

This reservoir is 5 feet in diameter 
and 4 feet deep; it is bolted to the 
bottom plate C, and put in position 
on the floor. Sometimes the bottom 
plate is dispensed with altogether. 
If the reservoir is too high for the 
work it can be let into the floor. 
The bottom is rammed full of sand, 
and a cinder bed D put in, and the 
bottom and sidesrammed up. Each 
of the cast-iron sections has a num- 
ber of small holes for the escape 
of the gas. For any of the openings 
that are not to be used the slide is 
raised to the top, and bolted fast to 
bank, as at #, or they can be 
left down low enough to let in the 
troughs from the air furnace, which 
rest on and are secured to flanges 
F. The slide at the opening through 
which the iron flows to the mould is 
down at G, and the troughs can be 
fastened on the flange and between 
the guides at H. 

In building the basin, the fork, 
Fig. 4, is placed on the inside, across 
and firmly against the sides of the 
opening, the points extending into 
and bedded in the sand at J. The 
shutter, side and front view, Figs. 
5 and 6, which has a wrought-iron 
bar handle, K, riveted to it, is placed 
with the smooth side against the 
fork, the bottom edge making an 
impression in the sand. This closes up the 
opening in the fork, then finish to build up 
Sometimes 
sand alone is used to back up the shutter on 
each side as far as the dotted lines Z LZ, but 
it is not a good plan, as this shutter has to be 
slid up or down to suit the supply of iron 
when pouring the mould, and it is safer to 
have fire-brick built in the sand wall at M on 
each side of the shutter as far asthe dotted 
lines J. This leaves the space V between the 
brick free for the iron to lay against. The 


shutter is carefully clay-washed and blacked; 
it and the fork are of heavy boiler iron. 
The troughs in plan and side view, Figs. 7 
and 8, are used from the furnace to the reser- 
voir. 


If two air furnaces are in operation 
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Reservoir 





one trough enters at O and the other at the 
opening parallel with the line P; if only 
one furnace is in use it can enter at the side 
or back, whichever is most suitable. These 
troughs are also used from reservoir to the 
mould, the one shown in two views, Figs. 9 
and 10, being used on the end next the mould. 

In putting the troughs together the end Q 
is slid down into the grooves of another até R, 
and as it fits down into S, the inside of the 
bottoms are level. With atruss put under at 
Sto support them, they cannot come apart. 
The hole 7’ can be used for the iron to run 
through by stopping off the side or front 
opening V with plates, or a plate can be laid 
over 7’ and the iron run out of the end 
opening V if preferred. The reservoir is 
covered over with heavy plates, and the 
plates well covered with sand, a watch hole 
being left to see how the iron stands in the 
reservoir. After tapping out the air furnaces 
and the reservoir is about full, the shutter, 
Fig. 5, is raised by handle K, and as large 
a stream let run as required, and if it runs 
faster than the mould will take, the shutter 
can be lowered to suit; then, if the iron is 
coming into the reservoir too fast, at a signal 
from the man on watch the cast-iron plugs 
on the end of the wrought bar, Fig. 11, can 
be shoved into and held in the tapping hole 
enough to cut the supply down to suit. 
These plugs are cast on the bar ; they are 
from 12” to 14’ long, and are about 4 di- 
ameter at the largest point. The plug and 
bar are from 8 feet to 10 feet long over all. 

A fork can be put in one of the openings 
not in use, and arrangements made to tap 
out any over iron and carry it off for other 
work, or it can be run into pig beds from this 
opening, or from an L, pipe. 

a 








A very curious paper has been found in 
the archives of the Nurnberg-Further Rail- 
way, the first railway constructed in Ger- 
many. It is the official opinion of the 
Bavarian High Medical Collegium, concern- 
ing the probable effect of the general intro- 
duction of railway travel upon the health of 
Bavarian subjects. The rapidity of the new 
transit would, according to the learned 
doctors, certainly cause a brain disease 
which would eventually develop into delirium 
furiosum. Of course, every one who wished 
to expose himself to this consequence of the 
new mode of travel might be allowed todo 
so undisturbed by the State. Other persons, 
however, should be protected from the perils 
attendant upon the rapid locomotion. Spec- 
tators by the wayside would be liable to 
brain trouble after merely watching the pass- 
ing steam cars. Therefore, the railway and 
cars should be concealed from view by close 
board fences at least five yards high. All 
things considered, a still better way of pro- 
tecting the subjects of the Bavarian crown 
would be, to forbid altogether the construc- 
tion of the railway. This opinion was given 
in 1835 in response to a Government inquiry. 

— + <—-eo—- —— 

Mr. D. Walter Brown, in a letter publish- 
ed in the New York Tribune, calls attention 
to a recent decision by Assistant Commis- 
sioner Fisher, of the Patent Office, which is 
of considerable importance to inventors and 
others interested in patents. This decision 
confirms the right of an inventor to protect 
by his several claims in a single patent, a ma- 
chine, a process, and a product where they 
are related—the one depending upon the 
other. This is a principle which at one time 
was Clearly recognized by the Department, 
but recently the tendency has been to require 
the taking out of separate patents—one for 
the machine, one for the process, and a third 
for the product of the machine. 

The recent decision that one patent is suffi- 
cient to cover all three, is in accordance with 
common sense and justice, and will tend to 
do away with needless expense to inventors, 
and useless complications. 

a 

There is some kind of a law in New York 
City that calls for fire-escapes in tenement 
houses, A recent fire in one of these houses 
resulted in the loss of something like ten 
lives. The fire-escapes were simply death- 
traps. Would not it be a good ideaif the 
law in respect to fire-escapes was enforced? 
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The 1892 Fair. 


The work of letting loose the power that is to 
put in operation the machinery in the World’s 
Fair of 1892 has fairly begun by an organiza- 
tion of the forces that are to make the necessary 
preparations. An inspection of the names of 
the men who are to do the work of getting 
ready for the fair will, we think, convince 
every body that Mayor Grant has exercised rare 
judgment in their selection. It will convince 
every one that the mayor has followed, as 
far as possible, the will of the people and 
the dictates of common sense in the matter, 
and that he isin dead earnest working for 
the interests of the exhibition without refer- 
ence to favoritism. It would not be neces- 
sary to refer to this, were it not for the fact 
that favoritism has frequently a good deal to 
do with such things. We believe the ap- 
pointments made by the mayor will give 
universal satisfaction, and this starts the 
whole business of preparation on a substan- 
tial basis. 

But the real work of getting ready for the 
fair has not begun. There is a vast amount 
of getting ready to be done, and the slowness 
with which large bodies move has long since 
passed into proverb. Conflicting interests— 
for there will be conflicting interests—must 
be reconciled, and harmonious action must 
be brought about. But here the excellent 
character of the men placed at the head of 
affairs will materially assist. 

The work of planning and constructing 
the necessary buildings is one of large mag- 
nitude. Selecting a proper site is an import- 
ant matter; it must not only be selected with 
reference to ample space, but, what is of 
equal importance, with reference to getting 
to and from with comfort. It will not do 
to leave the matter of transit to interested 
companies, who will, and ought to, perbaps, 
look only to their own interests in ready 
coming dollars and cents. Taking into ac- 
count all that is to be done, there is no time 
to lose—and this fact cannot be too fully 
emphasized—if delay at the end is to be 
avoided. 

Granted the necessary buildings are in 
readiness at the appointed time, that the 
work of the finance committee is properly 
done, and all the details properly attended 
to, there is still to be considered the great work 
that manufacturers are to do in making 
the 1892 fair a success. In Machinery Hall, 
at Paris, a large proportion of the entire space 
is taken by French exhibitors. A very small 


proportion indeed is taken by American 
manufacturers. This will be reversed at 
New York. American manufacturers of 


machinery must fill the greater part of the 
space. We have no doubt that, if properly 
approached in the matter, they will do so. 

But it is also of advantage that foreign 
countries should be well represented. The 
great advantage of such an exhibition is in 
its educational feature, and not what comes 
from it as an advertising scheme. In fact, 
this last named consideration should never 
be considered. 

By proper effort—and here, again, is work 
for the mayor’s committees—the number of 
foreign exhibitors can be multiplied. Such 
exhibitors ought to be encouraged in every 
legitimate manner. There ought to be noth- 
ing in the line of ‘‘narrow gauge” about the 
1892 fair. If foreigners can show something 
better than we have, they ought to be afford- 
ed every facility for doing so. In the indus- 
trial operations of the world we are compet- 
ing against a force that is quite underrated. 
It would be an excellent thing to give every 
American that attends the fair of 1892 an 
opportunity to see just what we have to con- 
tend with. If we learn that we do not know 
it all, the fair will not have been held in 
vain. On the other hand, if Europeans 
learn that we know how to doa good many 
things better than they do, advantage will 
result. 

There is little time in which to get 
ready for a great fair, and we cannot afford 
to have anything less than this. As one 
world’s fair succeeds another, the effort is 
always to make the latest better than the 
preceding one. By and by the limit will 
be reached. It will not be practicable to go 





further. But it ought not be reached in 
1892. The New York fair ought to be made, 


and can be made, the greatest of all world’s 
fairs. But it requires a great effort to make 
it so. 

————- +> 


Too Much Persuasion. 


Some Western and Southern towns have 
come to grief more or less intense, through 
too great efforts to boom themselves as man- 
ufacturing centers. In manufacturing, as in 
everything else, the natural law of location 
cannot be ignored without disastrous results. 
It is a fact that in nine cases out of ten, where 
these inordinate efforts are made to locate 
manufacturers, land speculation is rife. 
Where this is the case wise manufacturers 
will keep aloof, and those citizens not directly 
interested in booming real estate are not inter- 
ested at all. 

The kind of manufacturers that it is a last- 
ing object to secure are not influenced to any 
great extent by bonuses. If they are look- 
ing for a change of location it is with a view 
to reducing the cost of manufacture, mainly 
with reference to getting their raw material, 
and getting their product to market. A few 
thousand dollars thrown out asa sop, has, 
as it should have, but little influence. 

But in manufacture, asin other things, there 
are adventurers who will always be looking 
for the best thing, and there will be more 
honest, but misguided men, who will get 
caught by strong representations which they 
do not stop properly to consider. 

Take the land speculation part of the 
business of a good many of these new El 
Dorados. A combine buy up tracts of land 
that it would appear were desirable for man- 
ufacturing purposes. Then, to start the 
boom, they will give enough to one or two 
manufacturers to put up shopson. If the 
boom succeeds, and these same manufactur- 
ers desire, in a few years, to increase their 
plant, they will find that they must pay ex- 
orbitantly for ground upon which to build. 
If this is not the case they are pretty sure to 
find their location undesirable, and when 
the prop goes from the land gambling opera- 
tion they will pay dearly for the privileges 
they have enjoyed. These places where cities 
are staked out on the sand, and projected in 
the air, are good places for manufacturers to 
shun. Land speculation puts value on paper 
and nowhere else. 
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The earth under the pavements of the prin- 
cipal streets of New York city is thoroughly 
impregnated with gas that escapes from leaky 
mains. This gas finds its way into the man- 
holes of subways and sometimes into sewers, 
in sufficient quantities to cause serious explo- 
sions. To prevent this it has, tosome extent, 
been the practice to force air into the man- 
holes and sewers before permitting any one 
to enter them witha light. But itis also 
believed that electric wires sometimes explode 
the gas, and that other causes not clearly de- 
fined operate to the same end. Now the 
recommendation is to increase facilities for 
forcing in air, and so go on fighting the ac- 
cumulated gas in this way. This may be 
well enough for emergent purposes, but the 
proper thing to do is to insist that the gas 
companies stop the leak in their mains. It 
may be cheaper for them to goright along 
wasting gas, but, asthe waste has become 
dangerous to people passing along the streets, 
the time seems to have come when the leaks 
should be stopped. There is a good deal of 
evidence that the gas companies are amply 
able todo this. If the question of the un- 
healthiness of the escaping gas does not come 
in—and when that subject is broached it is 
always easy to get expert testimony to the 
effect that it is rather healthy than otherwise 
—the line ought to be drawn at blowing peo- 
ple up without warning. 

ae 


Carrying out the enactments of the alien 
contract labor law, a contractor in Austin, 
Texas, has been fined a thousand dollars each 
for importing sixty-four granite stone cutters. 
And this has brought out a good deal of com- 
ment unfavorable to this law. We are not 
inclined either to uphold or condemn this 





law, but after all, if the manufacturer is pro- 
tected itis difficult to see why workmen 
should not be. The presumption is that these 
granite cutters were imported because it was 
cheaper to import them than to hire American 
workmen to do the work; why the same 
principle that prevents goods made by foreign 
labor from competing with those made here 
should not apply to the laborer, is not quite 
clear. This law may be bad for the contract- 
or, but it seems so plain that no one is likely 
torun counter toit unwittingly. It ought 
to be enforced or repealed, but there seems 
to be a strong effort to get this Austin con- 
tractor free from its penalties. 
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The Pawtucket Pumping Engine. 


In our issue of October, 1878, we 
published a description of the Pawtucket 
pumping engine, and gave an account of its 
performance. This engine was built by the 
late George H. Corliss, and is probably to- 
day the most economical pumping engine in 
the world. Itis a compound engine with 
cylinders 15” and 30”, with 30” stroke. It has 
been in continuous use since its erection, and 
has recently been tested by Professor Denton, 
of the Stevens Institute of Technology. The 
tests made by Professor Denton were made 
in the interest of arriving at exact facts, and 
it is only fair to say that no parties in interest 
had anything to do with them 

It was found that the engine used 13.7 
pounds of water per indicated horse-power 
per hour, with steam at 130 pounds pressure. 
The engine indicated 150 horse-power, only 
six per cent. of which was lost in friction. 

This, we believe, will be found to be the 
most remarkable pumping engine perform- 
ance of which there is any record. Reckoned 
from a boiler duty of ten to one, as is custom- 
ary, the high duty of this engine will be ap- 
parent. 

The steam cylinders are steam-jacketed, 
and there are arrangements for re-heating the 
steam between the two cylinders. Both the 
steam jackets and the re-heating are sup- 
posed to represent economy. But Professor 
Denton found only a fraction of one yer cent. 
saving in their use. 

It is well that the tests of this engine stand 
upon such excellent authority. 
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Under this head 2 we 2 propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials nor loca 
tion will be published. 





(821) H. H., ———, asks: Which con- 
sumes the most power—a train of gears, or a system 
of belting to do the same work? A.—It depends 
upon circumstances, but usually the gearing will 
consume the most power. 


(822) E. H., Denver, Col., asks: Are there 
any actions detrimental to wrought-iron by using a 
brass nipple for connecting a cast-iron globe valve 
to the mud drum of a boiler? A.—That will depend 
on the kind of water used. To be on the safe side, 
we should use a wrought-iron nipple. 

(823) A. J. M’B., Pittsburgh, wishes to 
know how to lay off the angle of the spiral of a 
worm, and sends a sketch which he wishes to know 
whether is right or not. A.—The sketch is right: 
the angle can be laid off by drawing a line equal in 
length to the circumference of the worm, and at 
one extremity drawing a line perpendicular to this 
line, and equal in length to the pitch of the thread. 
A line joining the extremities of these two lines will 
be at an angle to the first one, which is equal to the 
angle of the spiral. 


(824) F. D. H., Mottville, N. Y., writes: 
We desire to drill a 4-inch hole 3g inch into fine 
tool steel that is as hard as it can be made. Todraw 
the temper would ruin the work. Can you inform 
us howto make a drill that will cut it? A.—The 
only way we know of is to make a drill of better 
steel than the piece to be drilled, which may be 
moistened with turpentine when drilling. If it 
cannot be done in this way, it may perhaps be 
ground out by using a piece of brass, copper or 
steel wire charged with emery and oil, or diamond 
dust. This can be best done in a machine having a 
vertical spindle, which can be run at high speed 
and be fed down by a weight. 
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(825) F. G. W., Jersey City, N. J., writes: 
I have been reading your articles on the Sweet 
lathe, and have been much interested in it; but 
there is one point that I do not fully understand, 
and wish you would explain. I would like to know 
how they keep the belt on the cone pulleys when 
the head stock is set over for boring taper? I have 
always found that unless the countershaft and lathe 
are parallel and level the belt will run off. A.—Of 
course a belt does not run so well when one pulley 
is at an angle with the other, but where the two cone 
pulleys are separated a considerable distance, and 
the pulley steps are considerably crowned, there is 
no serious trouble. The projecting bead at the 
edge of each step on the cone pulley helps matters 
somewhat, and it is also better to have things ar- 
ranged so that the belt will do the work required 
without being at all tight. 


(826) Apprentice, Providence, R. I., writes: 
Please give a practical rule for finding the length of a 
chord between the centers of two holes to be laid off 
onacircle of any diameter: For instance, I want 
to lay off 18 holes ona circle 20inches diameter; 
what will be the length of the chord between two 
consecutive holes? A.—In our issue of April 25, 
1889, in answer 1o Question 188, we have givena 
rule for finding, by calculation, the chord of any 
arc. But for practical purposes, such as you mention, 
the following method will be the simplest. <A de- 
gree is the 360th part of the circumference of a 
circle; hence, divide 360 by the number of the holes 
to be laid off on the circumference; in the example 
you have given, we have ee = 20, which indicates 
the number of degrees in an angle formed by two 
straight lines drawn from the centers of two con- 
secutive holes on the circumference of the circle to 
the center of the same circle. With the aid of a 
protractor, such as is shown in Fig. 127, in our issue 
of Feb. 19, 1887, draw two lines, making an angle of 
20 degrees; from the point in which these lines 
meet, and with the radius of the given circle (in our 
example 10 inches) draw an are terminating in the 
straight lines previously drawn; a straight line join- 
ing the extremities of this arc will be the required 
chord. 

(827) F. F. P., West Medford, Mass., asks: 
Can you explain the following law, through the query 
columns, so that one who is not conversant with 
mechanical formulas could understand it? ‘‘The 
law, according to which the velocity of any material 
point acted upon by aconstant force changes is 
well known; it is v = a/ 2 gh. understand this 
to mean that the velocity equals the square root of 
(2x gh). Can you explain what (¢ /) represents? 
The author of the work quoted seems to take it for 
granted that this is understood. A.—The foregoing 
formula is applicable to falling bodies; » represents 
the velocity in feet per second; g, the acceleration 
due to the force of gravity; and / the height in feet 
through which a body fallsina vacuum. The ac- 
celeration g, due to gravity, varies in different lati- 
tudes; at the poles, g is equal to 32.2549 feet; at the 
equator, it is equal to 32.0902 feet; for all practical 
purposes we take g equal to 32.2 feet. Hence, the 
given formula will read, the velocity in feet per 
second attained by a falling body from a state of 
rest is equal to the square root of the product of 2 
< 32.2x height in feet through which the body has 
fallen at any instant. For the velocity of any body 
acted upon by a constant force, the following 


formula is more general: v = / 2a@s8; in whichv 


is the velocity in feet per second; a, the accelera- 
tion due to the constant force, and s the space in 
feet through which the body has been moved. 


(828) W. H., Indianapolis, Ind., writes: I 
am building a small engine and boiler. The engine 
has two cylinders, 244 inches diameter and 3 inches 
stroke. Ihave the engine finished, and would like 
to ask a few questions about the boiler. Engines 
are intended to be run at 500 revolutions per minute, 
which, according to my calculation, will give two 
horse-power at 60 pounds boiler pressure. I intend 
to make the boiler 14 inches diameter, and 30 inches 
long, with 30 flues 14 inches diameter if possible. 
Fire-box to be lined with fire-brick. I intend to 
make the boiler out of 3-16 inch steel, but am not 
certain about its safety. Is it heavy enough to 
stand a pressure of 80 pounds? Is the boiler large 
enough to keep upa constant pressure of 80 pounds? 
I intend to use oil as a fuel, and would like to know 
where I could obtain a suitable burner for sucha 
boiler. If the boiler is not large enough, please 
state whether it is large enough for one cylinder, 
and how large it should be for both cylinders. A.— 
You do not give a description of your boiler suf- 
ficiently clear for us to form an opinion, but we be- 
lieve it to be too small. We should prefer an up- 
right boiler 24 inches diameter, 52 inches high, with 
18 flues 244 inches diameter; height of furnace about 
18 inches, and length of flues about 22 inches, leay- 
ing a receiving chamber about 12 inches deep above 
the flues. This boiler will be large enough for both 
cylinders. For one cylinder you will need about 
one-half the grate surface, and one-half the heating 
surface—a little more will be better—of the above 
boiler. A boiler of this kind will not need a fire- 
brick lining in the furnace; in fact, there is no 
room for it, and if there was, a fire-brick lining will 
do more harm than good. Steel of the best quality, 
3-16 of an inch thick, double rivet where necessary, 
will resist a pressure of 80 pounds in a boiler 24 
inches diameter; yet steel 4 of an inch thick will 
be safer for a boiler of this size. You will find il- 
lustrations of burners in our issues of April 14 and 
June 16, 1888. 2. How much will the power of the 
engine be increased by gearing it up as per enclosed 
sketch? A.—The power of an engine cannot be in- 
creased by intermediate gears or levers of any kind; 


they will simply change the rate of doing work; 
but the power of the engine will be constant, so 
long as the speed of the engine, steam pressure 
and quantity of steam is not changed. 
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Gear wheels and g-cutting. Grant, see adv., p. 16. 
Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
25’ Upright Drills. J. E. Snyder, Worcester, Mass. 
28’’ Upright Drills. J. E. Snyder, Worcester, Mass. 
82” Upright Drills. J. E. Snyder, Worcester, Mass. 
86’ Upright Drills. J. E. Snyder, Worcester, Mass. 
Worcester (Mass.) Polytechnic Inst. See advt. 


‘*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 


The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 


R. Dudgeon, 24 Columbia st., New York. Improved 
Hydraulic Jacks and Roller Tube Expanders. 

**The Bulldozer,” a new departure; forging b 
pressure. M’f’d by Williams, White & Co., Moline, Tl. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton & Dutch sts., New York. 


Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.,N. Y. 

Best silk wiping towels for. machinery in the 
market. S. A Smith, 23 S. Canal st., Chicago, IIl. 

Ice and Refrigerating Machines, 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, Ill. 

Bit Brass Die Holders, and Bit Brass Taps. S. W. 
Card & Co., Mansfield, Mass. 


Tron Planers from 16’' to 36’ wide by any length. 
H. C. Pease & Co., Worcester, Mass. 


R. G. Du Bois, 715 11th St., Washington, D. C. 
Procures first class patents on inventions. Write. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

The best emery wheel made is the ‘* Norwich.” 
For particulars send to Montgomery & Co., 105 
Fulton st., New York. 


For the latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Il. 


The hook on steam engines is being supplanted by 
the Dill disconnecting device made by the T. C. 
Dill Machine Company, 726 Girard ave., Phila., Pa. 

Most sensitive and durable Damper Regulator 
made; works within one pound; send for circular. 
T. Kieley, 11 W. 13th st., New York. 

W. H. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. Y. Mechanical engineering in all its 
branches, working drawings for the transmission of 
power by steam, water, air and electricity. 

Steam Boilers; Their management and working on 
land and sea. By Jas. Peattie Practical facts from 
30 years’ experience. 230 pages illustrated, i2mo.., 
cloth, $2. Circulars and Catalogue of Books for en- 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N. Y. 

For foundry or general manufacturing, a com- 
pact property in heart of Buffalo, N. Y. 98x380 ft., 
on two streets, near canal and R. R. Steam-heated 
brick building % size of lot, four light, clear floors, 
two elevators, outside stairs, engine, boiler, main 
shafting, wagon scales, stables, abundant yard room. 
For sale cheap. Address M. H., 56 Pearl St., Buffalo. 


H. B. Roelker, 22 Cortlandt st., New York, late 
Sup’t Delamater Iron Works, will hereafter manu- 
facture the Delamater Screw Propeller. 

Propellers of same pattern and workmanship as 
formerly made by the Delamater Iron Works. Each 
designed for its special work at lowest prices. 
Consulting Expert and Constructing Engineer. 
Estimates made on machinery and on damages. 

** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


**Binders’’ for the AMERICAN MACHINIST. Two 
styles, the ‘‘ Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
** New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PusB’G Co., 96 Fulton st., New York. 


Patterson, Gottfried & Hunter (Lim.), 146-150 Cen- 
tre St., N. Y,, carry a complete stock of Brush Cop- 
per, Celluvert Fibre, Oiled Paper. Hard Rubber, Rod 
& Sheet Brass, Brass, Cépper & Iron Wire, Self-Hard- 
ening Tool Steel, Set & Cap Screws, Machine Bolts, 
Machine & Wood Screws, Taps & Dies, Files and 
Twist Drills, Blowers & Forges, Machinery, Tools 
& Hardware, Gear Wheels, Wood Pulleys, Shafting, 
Hangers & Belting. General factory supplies. 

C. H. De Lamater & Co., New York, have for sale 
a very desirable lot of machinery and fixtures for 
Pattern Makers. Brass Founders, Machinists, 
Riggers, Blacksmiths and Boiler Makers; also stock 
of boiler iron, plate iron, sheet iron, patterns and 
pattern lumber, sand and clay, pipe and pipe fittings, 
shafting, hangers, iron and wood pulleys, belting, 
bolts, nuts, washers, screws, nails, packing, flasks, 
and the necessary small tools for iron and brass 
founders. 

‘Practical Drawing.” By J. G. A. Meyer. The 
above series of articles,now running in the AMERICAN 
Macuinist, should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including August 29, 1889 issue, 84 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun- 
try or Canada at 5 cents each. AMERICAN MACHIN- 
Ist PUBLISHING Co.. 96 Fulton st.. New York. 

** Modern Locomotive Construction.”” ByJ. G. A. 
Meyer. The above series of articles. now running 
in the AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 98 articles 
have thus far appeared up to and including the 
August 22, 1889 issue. Copies containing these articles 
sent by mail to any part of the U. S. or Canada, at5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York. 




















The Springfield (Ohio) Machine Tool Co. expect 
to build a new foundry. 


Works to be known as the Alabama Car Works 
are to be established at Oxanna, Ala. 


Charles Blue is interested in building up the Wells- 
burg Foundry Co., at Wellsburg, W. Va. 

The Union Steel Screw Co., Cleveland, Ohio, will 
make extensive imy rovements in their plant. 

The Moore Manufacturing & Foundry Co., Mil- 
waukee, has increased its capital stock to $100,000. 


The Howell Wheel Co. will erect a $50.000 foundry 
for the manufacture of iron wheels at Covington, 
Ky. 

J. M. Bunt is building a new carriage factory at 
Fremont, Neb. He will invest about $30,000 in the 
enterprise. 


The Ayres Axle Box Manufacturing Co. has been 
incorporated. The main offices are located in the 
city of Peoria, Il. 


Laredo, Texas, will soon have a carriage and 
wagon factory, through the efforts of the Laredo 
Improvement Company. 


The Chicago, Burlington & Quincy Railroad is ex- 
perimenting with the Hackney water circulator and 
purifier, and it is said with excellent results. 


The Edwards Manufacturing Company, Augusta, 
Me., talk of building a new print mill to be con- 
nected with the new mill now being erected. 


The Bushnell Machine and Transfer Company, of 
Bushnell, Ill., are working on a new tank pump, 
which they will place on the market early in 1890. 


Articles of incorporation have been filed for the 
Birmingham (Ala.) Coal, Iron and Timber Company. 
T. A. Hamilton, H. M. Nesmith and J. L. Yancey are 
the incorporators. 

Work on the cotton mill at West Point, Miss., will 
be begun immediately, as the $300,000 necessary has 
been raised. It will be 100x300 feet, three stories, 
of brick, and contain 200 looms and 5,000 spindles. 


Snider & Son are erecting a factory for the manu- 
facture of spokes and other wagon materials at 
Livermore, Ky., and the Coffee Spoke and Felloe 
Company have purchased a site for their works in 
the same city. 

Auburn Foundry Company, Auburn, Maine, have 
built a fifty-foot wing to their foundry this season, 
and enlarged the capacity of the works. They 
have had a busy season, and are now at work on 
plenty of orders. 

It is reported that Messrs. Burneson & Ackerman, 
of Mansfield, Ohio, will establish the Ohio Thresher 
and Engine Co. at Upper Sandusky, Ohio. They 
will locate there on account of natural gas, and ex- 
pect to employ 1,000 men. 


There has been incorporated at Chicago the Drake 
Smoke-Consumer and Oil-Fuel Company, to manu- 
facture smoke consumers and oil-fuel appliances; 
capital, $500,000; incorporators, W. Weare, L. Drake, 
D. W. Moody, and F. M. Williams. 

The Hubbard & Blake Manufacturing Company, 
who are about to move their factory from Oakland, 
Me., to Fort Payne, Ala., are now erecting build- 
ings at the latter place. They will employ 150 men 
in the manufacture of axes, scythes, etc. 

A big shoe factory will be built at Springvale, 
Mass. It is expected that the firm of E. A. Mudge 
& Co., of East Rochester, N. H., will locate there. 
The new factory will be double the size of the Bur- 
ley & Usher concern, and employ something like 
800 operatives. 

The citizens of Aiken, S. C., have taken steps to- 
ward building a yarn mill of from 2,500 to 4,000 
spindles, to spin Nos. 30’s to 60’s. New machinery 
or second-hand plant that has been run a short 
time is wanted. Also a water-power plant. E. E. 
Sell can give particulars. 

The Fort Edward (N. Y.) Paper Company has 
been incorporated, with a capital of $50,000. The 
managers for the first year are: Amasa Howland, 
Lansing M. Howland, Fred. D. Howland, John H. 
Derby, William E. Spier, Frederick H, Parks, Thos. 
S. Coolidge and Byron Lapham. 

The estate of F. W. Richardson, Troy, N. Y , has 
issued a card that shows very clearly the construc- 
tion of the balanced slide valve made at the works. 
This valve is in use ona large number of locomo- 
tives, and gives excellent satisfaction. Mechanics 
generally will be interested in knowing what it is. 

The work on the new Edgar-Thomson blast 
furnaces at Pittsburgh. Pa., is being pushed forward 
as rapidly as possible. Two new furnaces are being 
built alongside the present stacks at Bessemer. 
The foundations have been put down, and every- 
thing will be done to complete the new stacks with- 
out delay. 

The DeKalb Cotton Factory isa new concern at 
Camden, 8S. C., which manufactures woolen and 
cotton goods. The capital stock of the company is 
to be $100,000, and will be divided into four thousand 
shares of $25 each. The corporators are W. M. 
Shannon, A. D. Kennedy, A. N. Burnet, F. M. Zem, 
H. G. Carrison, J. T. Hay and P. T. Villepigue. 

The Pennsylvania Company has recently placed 
orders for 2,000 freight cars, distributed as follows: 
Pullman, 500; Lafayette Car Works, 500; Michigan 





Car Company, 500; and Ohio Falls Car Works, 500. 


The Pennsylvania Railroad has also given orders 
otherwheres for 2,000 cars, and it is reported that 
they intend to build 1,000 cars in their own shops. 

The Empire Woolen Co., of Clayville, N. Y., is 
making quite extensive improvements about the 
mill. A three-story addition, 25x34 feet, is being 
made to the western wing, and various other im- 
provements are being made about the premises. 
The mill is running quite full, and the general ap- 
pearance indicates a good outlook for the business. 


The Michigan Gas Company, which was founded 
and given its franchise some months ago to lay a pipe 
in Detroit, Mich., has filed for record a $3,000,000 
mortgage, in favor of the Central Trust, of New 
York, to secure funds for the construction of their 
pipe lines to the Ohio State line, where they will 
unite with a line tapping the natural gas fields of 
Ohio. 


The St. Louis (Mo.) Refrigerator and Wooden 
Gutter Co. have erected a large brick addition, 70x 
220 feet, to their local factory, which will be de- 
voted to the manufacture of baby carriages, iron 
express wagons, and iron wheels. The company 
are also putting in lathing machines at their mills 
at Gurdon and Arkadelphia, Ark., for making 
yellow pine plastering lath and wire fence lath. 
Trade in yellow pine is said by them to be quiet. 


Recently, at Pittsburgh, the entire plant of the 
Sharon Stove Company, representing an investment 
of over $60.000 when it was erected five years ago, 
was sold by P. L. Kimberly, of Sharon, and the Iron 
City National Bank, of Pittsburgh, who held it 
since the company’s failure two years ago, to Graff 
& Hugus, of the latter city. It is stated that the 
purchasers will remove their business to Sharon as 
soon as possible, and keep the plant in steady ope- 
ration, employing about 150 men. The works have 
been idle over a year. 


The Pennsylvania Lumber Company will remove 
their saw and planing mills at Leeper, Mo., to some 
point in Southern Arkansas this winter. Their 
plant at Leeper is an extensive one, including as it 
does a well-built narrow-gauge railway fifteen miles 
in length. In the last five years, 20,000 acres of 
timber have been cut off and manufactured. The 
new location has not been fully decided upon as 
yet. The plant will be enlarged and improved so 
as to embrace the latest features in mill construe- 
tion and arrangement. 


The plans of the Weyer Mill Company, at East 
Superior, Wis.. contemplate one of the largest 
lumber-cutting plants in the United States. The 
company have already secured over half the timber 
lands of Douglass county, comprising all the pine 
lands of the Chicago, St. Paul, Minneapolis & Omaha 
Railway Company, together with their immense 
hard wood tracts. The work of constructing this 
plant will be begun soon. The sawing capacity 
will be 300,000 feet of lumber per day. The plant 
will employ, when complete in all its branches, 
about 2.000 men. 





The gentlemen who propose to erect and operate 
astove foundry at Fort Worth, Texas, are M. A. 
McLaughlin, of Manhattan, Kan.; W. H. Vander- 
worker, of Green Island, N. Y.; and J. V. Vrooman, 
of Schenectady, N. Y. They have bought eighteen 
acres of land, one-fourth of a mile west of Fort 
Worth, on the Texas & Pacific, and Messrs. A. M. 
Carter, J. J. Roche and C. Y. McClellan have 
donated fifteen acres. They propose and guarantee 
to expend $50,000 in buildings of brick and ma- 
chinery. The foundry will have capacity sufficient 
to employ 100 hands. 


The work of clearing the site of the old Plunkett 
Mill at Adams, Mass., to make way for the new 
cotton mill, has been begun. The foundations of 
the old mill, which was burned about two years 
ago, remain, and their removal will take some time. 
As soon as this is completed, work on the new 
building will begin, and the projectors of the new 
industry hope to have the roof on before winter. 
The mill will manufacture cotton goods, and about 
700 looms will be run, about 600 hands being em- 
ployed. The capital is furnished by a stock com- 
pany, organized by W. C. Plunkett’s Sons. 


William Tod & Co., of Youngstown, Ohio, report 
orders for heavy machinery that will tax their ca- 
pacity for four months. Their work is largely on 
special designs by their own engineers, such as the 
Tyre mill engines for The Latrobe Steel Works. 
the Blooming mill engines for The Chester Rolling 
Mill Co., the 700 horse-power compound condensing 
engine for the California Electric Light Co., a24- 
inch diameter by 24-foot stroke hydraulic accumu- 
lator for the Avery Stamping Co., etc. The Carnegie 
Mills, of Pittsburgh. have just given them their 
eleventh order for Standard Porter-Hamilton en- 
gines. 

The adoption of the water contract with the 
Lehigh Valley Railroad Company by Newark, N. J., 
will perhaps be followed by a contract with what is 
substantially the same organization by Jersey City. 
Newark is to have the new supply in 1892, and isto 
pay $4,000,000 down, and $2,000,000 eleven years 
later. Jersey City is expected to buy by the million 
gallons. As the company will get a liberal price 
for the works from Newark, and receive about 
$200,000 a year from Jersey City, without additional 
plant, it is about to undergo a comfortable finan- 
cial experience. The water is to be drawn from the 
mountain sources and will be pure. The next move- 
ment of the water companies will, it is said, be to 
make a contract to supply the * dry goods district ”’ 
of New York City. The rate named in the offer to 
New York is $90.00 a million gallons, while that to 
Jersey City is $39.00, with a deduction for a larger 





supply. 
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A fine chance to get a permanent business, the 
patterns and patents of the “* Shultis Pat. Sectional 
Bark Mill” for sale. Over 400 in use in the U. 8S. and 
Canada. Shultis & Co., Kingston, N. Y 

Wanted—To sell patent or have manufactured on 
royalty, lathe chuck illustrated in Am. MACHINIST, 
Sept. 22d, °88. This is a thoroughly practical tool, 


Machinists’ Supplies and Iron. 





NEw York, Aug, 24, 1889. 
Iron—American Pig.—There is no change of con- 
sequence in prices, and stock transactions continue 
to be moderate, but of such a nature as to create 
a hopeful feeling. We quote, Standard Northern 











brands, No. 1 X Foundry, $17 to $18; No. 2, $16 to | and in demand, and well worth investigation. Ad- 
$17. Southern brands, No. 1, $16.75 oo No. 2, | dress Chuck, care AMERICAN MACHINIST. 
$16 to $16.50; Grey Forge, $15 to $15.4 
Established 1882, 9 
se se ) BRADLEY’S 
*§WANTE D i 


“=, POWER HAMMERS 


The BEST in the WORLD 
RUN BY BELT. 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Ci opy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 





BRADLEY *s 
HELVK HAMMER. 








Wanted—Position as draftsman or foreman ma- 
chinist by a practical man. D. M., AM. MACHINIST. 
Wanted —A first-class tool maker. The E. Ingra- 
ham Co., Bristol, Conn. 
Foreman pattern maker, 
charge of men, is at liberty to engage. 
Y. Z., care of AMERICAN MACHINIST. 
Wanted—Situation by first-class machinist; good 
designer, tool maker and experimenter; any part of 
the country. Address Box 16, AMERICAN MACHINIST. 





10 years’ experience in 
Address X. 


BEAUDKY 8 
UPRIGHT HAMMER. 


BRADLEY '§ HEATING FORGES 


2: 
BRADL EY s 
UPRIGHT HAMME 








Indispensable in 
all shops to keep 


Wanted—Foreman for shop making iron pipe BRADLEY’S 
fittings. iron valves, radiators, and steam-heating CUSHIONED 
specialties. ‘‘ Manufacturer,” AMERICAN MACHINIST. HAMMERS he. 





Wanted—An educated and experienced drafts- and men fully 
man; give references, and state salary. Address ee ke = 
Davies & Thomas, Catasauqua, Lehigh Co., Pa. BRADLEY'S HARD oat of production. 


‘S SOFT 


BRADLEY 
COAL FORGE, 


$3 Murrayst NEW YORK; 98Sudburyst.BOSTON.MASS 


HEATING FoORC 


Situation wanted as foreman pattern maker by BRADLEY & Co. SYRACUSE.N.Y. 


first-class man; 10 years’ experience as foreman. Ad- 
dress Box 20, 121 Fourth av., New York City. 

Designer open to engagement in responsible po- 
sition; special success in fine automatic machinery: 
experienced and practical in modern machine prac- 
tice, and as supt. S., care AMERICAN MACHINIST. 

Wanted—A first-class master mechanic; must be 
familiar with boiler as well as mach. work. Address, 
stating age, qualifications and salary expected, Utley 
Wedge, care of Standard Oil Co., Cleveland, Ohio. 

Wanted—First-class machinists. None others need 
apply. Wages $2.25 per day of 10 hours, with chance 
for advancement if found a sine The Pond Ma- 
chine Tool Co., Plainfield, N. J 

Wanted—Draftsman on engine and pump work; 
state where last employed, age, experience, and 
salary at which you will work. Address X, care of 
AMERICAN MACHINIST. 

Wanted—A foreman in foundry working 8 to 10 
men; must be good workman for machine and 
house casting; steady work; married man preferred. 
Address Box 18, AMERICAN MACHINIST. 

Wanted—Good machinists, accustome «d to auto- 
matic engine work. Steady work and first-class 
wages to first-class men; none others need apply; 
desirable location for married men. Address Phoenix 
Iron Works Company, Meadville, Pa. 

Wanted—Position by young man of eleven years’ 
exp. as draftsman, designer, and prac. machinist, to 
perfect any uncompleted mach. or idea, or manage 





IMPROVED PATENT POR- 
TABLE ROPE HOIST. 
Quick lifting, quick lowering, 
Hatchway and Outrigger 
Hoist, Dumb Waiter and Ele- 
vator Gearing, Center Grind- 
Drill Gu.des, Adjusta- 
Clamping Blocks 

Send for Catalogue. 


ENERGY MFG. CO., 
1115 to 1123 8. 15th St., Phila, Pa, 


FOR SALE. 


The Glen Rock Machine Co,, of Glen Rock, 
Pa., offer at Public Sale on Thursday, Sept. 
12, 1889, all that is left of their property situ- 
ated in Glen Rock, 42 miles north of Balti- 
on main line N. C. R. W. Machine 
shop was destroyed by fire July 18th. Walls 
Main building 46x100, with wing 


&e. 








more, 


are good. 


men; fully competent to design tools or fixtures for Ag ae a 

interc Bee Bet work. Blue Print. Am. Macuinisr, | 40X46. Engine and boiler rooms attached. 
Wanted—Boiler maker; a live man as assistant} Engine and boiler O. K. Stone and brick 

foreman, to take charge of erecting and riveting ao : Of 

work in a large shop. This is a good opening for a foundry, slate roof, 40x85. Large lot of 

young man who is ambitious to make a reputation. patterns and flasks. 

Address, stating age, previous experience, and refer- . ee - ; : 

ences, M., care AMERICAN MACHINIST. Frame building 30x180, will make good 


Wanted—A young or middle-aged man to take 
charge as foreman in erecting department of ma- 
chine shop engaged in building stationary and auto- 
matic engines in southern Pennsylvania; pay; $18 
per week, no lost time, and extra for overtime; must 
be familiar with valve motions, and know how toset 
them; would prefer one who understands the indi- 
cator; permanent employment to a competent, ener- 
getic man. Send references, and state age; one 
who has had experience preferred. Intemperate 
men need not apply. Address Box 17, AM. Macu. 


machine shop. 
and bins. 
about one 


Car shop 30x175 with siding, 
siding Frame office build- 
ings cover acre of ground. This 
is a splendid opening for right party. Large 
jobbing trade. 


coal 











3}. MISCELLANEOUS WANTS + 
Advertisements will be inserted under this head at 
835 cents per line, each insertion. 


Cheap 2d h’d Lathes & Drills. S. M. York, Clev., O 

Koopman’s Scales for quick measurements, 

Just out; aluminum-steel hack-saws, hard 
not brittle. Crescent Mfg. Co., Cleveland, O. 

New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, O. 

Light and fine machinery to order; Foot LS ae. 
Cataiogue for stamp. E. O. Chase, Newark, N. J. 

August C. Christensen, 24 State st., N. Y.,C onsult 
ing Engineer. Designs of all kinds of Machinery. 

Turned and Highly Polished Iron and Steel Shaft- 
ing a specialty. Merwin McKaig, Cumberland, Md. 

Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 

For Sale—A small machine shop; excellent open- 
ing. Asbury, Grieder & Co., Roanoke, Va. 

Designs and working drawings for special ma- 
chinery, tools, ete. attended to by experienced 
draftsman. ‘* Draftsman,”’ Box 107, AM. MACHINIST. 

Engineers wanted to send their addresses and re- 
ceive free a 25 cent book,"*Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 

Latest and best Planer and Drill Press Chucks. 
Expanding Mandrels. The Brightman Machine 
Company, Cleveland, Ohio. 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 





but 








CURTIS RETURN STEAM TRAP 


For returning steam, 
condensed under pres- 
sure, automatically in- 
to the boiler, under 
high or low pressure. 


Manufactured by 


CURTIS REGULATOR CO., 


Boston, Mass. 





General Agencies: 
gurcer 109 Liberty St., N. Y. 

==) 66N. 4th St., Phila., Pa. 
108 Sth Ave., Chicago, Til. 
210 8, 3d St., Minneapolis, Minn, 
707 Market St., St. Louis, Mo, 
eeu aor Circular No. 17. 


Soc Freny 52 








St okes 


at a cost of ten cents a week. Send postal for cir- 

cular to Pittsburgh Boiler Scale Resolvent Co., rip € Coated 

Pittsburgh, Pa. pe 
Worcester (Mass.) Polytechnic Institute. trains WHOLESALE ONLY 8Y 


THE TANITE CO., 
STROUDSBURG PA. 


Mechanical, Civil and Electrical Engineers, Chem 
ists, Draftsmen. New and finely equipped laborato 
ries and shops. H 'T. Fuller, Ph. D.. Pres. of Faculty. 





Suan, 


















Bvoess Ee VERY VARIETY 
OF OF 









95 & 97 LIBERTY ST., 1 i FE DER AL ST.,, 
NEW YORK. BOSTON. 


ENGINES | SPECLLTY 





WATER WORKS PUMPING 





GEO. F. BLAKE MANF’G CO. 


THE DEANE STEAM PUMP 6O., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


“umescy, 





25a 


SEND FOR CATALOGUE. 


S F F. L : 
buying foreign products at any price, 


uniformly good as to leave no excuse for 
MILLER, METCALF & PARKIN, 


136 FIRST AVENUE, 64 and 66 SO. CLINTON ST., 480 PEARL STREET, 
PITTSBURGH, PA. CHICAGO, ILLS, NEW YORK. 


SEBASTIAN, MAY & C€0.’S 


—_NEw— 


> 18-in. Engine Lathe. 


Just introduced. New design. All the latest 
improvements. Write for cuts and prices. Com 
plete catalegue of foot and power lathes and tools 
mailed on application. 


167 W. 2nd Street, Cincinnati, Ohio. 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 
Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 
Rods for pumps and bolts, Yacht shafting. Rolled sheets and plates 


for pump linings and condenser tube sheets, &c. Ingot metal for 
car and engine bearings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


Sole Manufacturers. 
CHICAGO. NEW YORK. 





For tools and dies of all kinds. 














Send for Circular. 


PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 
NJ. WILKINSOK & 60, 


Box 3600. 


BOSTON, MASS. 
SEND FOR CIRCULAR. 


“ Star ” 
Foot Lathe 
Swings 

9x25 in. 








STEER THaaHeet Be TH tt te Huth Heidt 





TITEL Lk > ME 7 


TO BUYERS AND USERS OF MACHINERY. 


You will save money and get what you pay for by having 
us examine machinery and report on the same before 
buying. [ry us and be convinced. 

We also make drawings and blue prints, on give SPeECIA 


TTENTION TO THE DESIGNING OF MACHINERY FOR Mat 
URPOSES. Send for Blue book giving more MP ocmntion 


JONES c& MACE, 
MECHANICAL ENGINEERS, a 
5 W. 4th Street, Cincinnati, O. 












Scroll Saws, 

Circular 
Saws, Lathe: ofall i 
Mortisers. Machinery. 


Seneca rails Mfg. (0., 687 Water St., Seneca Falls, N. Y. 
SEND FOR CATALOGUE. 


(WORCESTER MACHINE SCREW CO. 















EXIALSELY’S 


MY PORTABLE FOWER DRILL, 


With Automatic Feed and Quick Return. 













LIGHT. COMPACT. HANDY. 

Specially adapt- WA 
ed to Locomo- Manu facturers of Set, Cap & 
tive Engine and Machine Screws, Studs, ete. 





Boiler Work. 
Also for drilling 
and reaming 
bridge work. 


IF YOU WANT A STRONG, ECONOMICAL 


ENGIN E 


EITHER HORIZONTAL OR VERTICAL, 
For STEADY EVERY DAY AND ALL NIGHT SERVICE AND AT A 


Manufactured 


by 
As applied for Drilling 


J. J. McCabe, Engine Frames. 


121 LIBERTY ST., N. 





LOW PRICE, WRITE TO 
COOKE & CO., 22 Cortlandt St., New York. 


Twelve Hundred Engines in use. 
Please mention this paper. 
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ORING »° TURNING MILLS 


MADE BY 


BETTS MACHINE C0., 
WILMINGTON, DEL. 


Fiom JONES & LAUGHLINS, 
PITTSBURGH, Pa. 
**The 5 Foot Boring and Turning Machine which you 
shipped to us in August last pe ar ms its work very satis- 
factorily.’ . M. JONES, Gen. Man. 
April 21, 1888. 


fa >a =| 
5, 6, 7, 7-10, 8, 9, IO, 10-16, 12, 14, 
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14-20 ft. 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 


Files and Rasps, 


OF EVERY VARIETY, INCLUDING THEIR 


EXTRA FINE. 


MARK, 


FOR FINE TOOL MAKERS, JEWELERS, SILVERSMITHS, WATCHMAKERS, ETC. 
! “ CENTENNIAL” OILERS. 








NEW STYLES, SKELETON FRAME, ADJUSTABLE SCREW 
AND SLIDING TOP. (See cut.) 


PRICES REDUCED. 


IMPROVED HANDY, VOLUNTEER AND NATHAN 
SIGHT FEED LUBRICATORS. 


GRESHAM AUTOMATIC and MONITOR INYECTORS, EYECTORS, ds 











My SEND FOR DESCRIPTIVE CATALOGUES. NEW YORK. 
Manufacturers of all kinds 


Nathan [Manufacturing Go., 
N & (0. Limited, Formerly HUSSEY, HOWE & CO., Limited. 
CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


92 & 94 LIBERTY STREET, 
PITTSBURCH, PA. 
BRANCH OFFICES: Boston, 1/27 Oliver St. New York, I2 Cliff St. Chicago, 17) La Salle St. 


LECOUNT?S NEW EXPANDING MANDREL. 
Amateur’s Size. AC Machinist's Size. 
Taking anything from 6 eae : rig + 

: 2 ‘ _ BR one denil wirty i lgto1 in. $10 
# to 1 inch inclusive. ee 1 “1% 44 
ee $5.00 ee mises —e = 
4 (with screws)2 ‘“ 3 32 

¢ > 9 
Patented Dec. 25, 1877. 5 8 “4 © 4 





IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 
Western Agent, S. A. SMITH, 23 South Canal St., Chicago, III. 









DAVIDSON IMPROVED STEAM PUMP 
Davison Steam Pump Company. 
“RI BEST PUMP “bien 


~- PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
ase) NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 


DUPLEX STEAM PUMPS. 
oage “ 


Send for New Catalogue. 


HALL STEAM PUMP C0. 
9 Liberty St., New York. * 








THE M. T. 


MANUFACTURED BY 





















ALIN 
Fire Pump. 


Boiler and 
Pump Combined 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveiand, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





DIES, 


REAMERS, 


FINE TAPS, ETC. 


S 









LIGHTNING AND CGREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List. 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 








PATENT BUREAU 

L. Ae McCARTHY, J. B. SABINE 
Manuger. ‘Attorney-at Law. 

18t BROADWAY.N. Y. 


» FLEXIBLE METALLIC FILLET || 


For Pattern Makers’ Use. 
H. WHITE, 44 N. 4th Street, Phila., Pa. 


MANUFACTURERS, 


Desiring to introduce their goods into the River Platte 
Republics of South America will please address 


M. A. KING, 62 W. 19th St., N. VY. 
REPRESENTING 


C. F. BURGOS & CO., 


Importers of all classes of Machinery. 
BUENOS AIRES. ARGENTINE REPUBLIC. 


Root’s Forte Blask Rotary Slower.) == Se tesa 
"es Iron Foundry of T. Shriver & Go., 


FOUNDRIES, SMITH SHOPS, PNEUMATIC 
333 E. 56th St.,N. Y. City. 


TUBES, VENTILATION, ETC. 
<4 ‘ 
CASTINGS IN QUANTITY AT FAVORABLE PRICES. 


Bridgesor!, Machine Tool Works, 


E. P. BULLARD, Prop. 
BRIDGEPORT, CONN. 


¥ 


Room 47. 








PATTERNS called for and CASTINGS delivered 
anywhere in (™ WN. Y. City. 





— 













Waar 


POSITIVE BLAST, 
PERFECTLY BALANCED, 


SLOW SPEED, 


Best Mechanical Construction. 


P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


8.8, TOWNSEND, Gen, Act 1 Cortlandt &., 
COOKE & C0., Selling Agts,) NEW YorK. 


In Writing, Please Mention This Paper. 





BEAUDRY’S 
DUPLEX 


alt FORGING 
fF) PRESS, 


PUNCH AND 
SHEARS. 


BEAUDRY & CO. 


(Formerly of 
Beaudry’s ‘Up- 
right Power 
Hammer.) 

Sole Manufacturers. 
Also Manufac 
turers of 


Hard Coal Heat- 















] | i 














ing Forges. 2 : 
Room 4, Mason B'dg | = mr PS 
a OTT pili. 70 Kilby St., EE = - 
Boston 37 & 51 INCH BORING & TURNING MILLS, 
=! Mass, LATHES, SCREW MACHINES, TURRET MACHINES, &c. 


FOR SALE AT FACTORY PRICES BY 

Branch Offices, 520 Olive Street, St. Louis, Mo., and 68 and 70 South Canal 
Street, Chicago. Ill. A. Aller, New York; H. I. Snell, Philadelphia, oi 
Shaw, Kendall & Co., Toledo, Ohio; Kennedy & Pierce, Denver, Col; Sherri 
& Ashworth, Pittsburgh, Pa.; Columbus Supply Co., Columbus, Ohio ; Forbes 
Liddell & Co., Montgomery, Ala.; J. Baur, Manistee, Mich.; Ww. A. Wain, De- 
troit, Mich.: Wickes Bros., E. Saginaw, Mich.; A. Leitelt, Grand Rapids, 
Mich.; Rundle, Spence & Co., Milwaukee, Wis.; Joshua Hendy, San Fran- 
cisco, Cal.; George Worthington Co., Cleveland, Ohio ; Flynn & Emrich, Bal- 
timore, Md.; Bailey and Lebby, Charleston, 8S. C.; O. B. Goodwin, Norfork, 
Va.; Walworth Supply Co., Boston, Mass.; Leeds-Barratt Co., Minneapolis 
and St. Paul, Minn.; D. Elsinger, Scranton, Pa.; Dugan Bros., Salem, Ore.; 
Wm. Gardner & Co., Portland. Ore.; S. GC. Brooks, Eau Claire, Wis.; J. J. 
Howden, Muskegon, Mich.; John Hutchinson Mfg. Co., Jackson, Mich.; Port 
Huron Steam Fitting Co., Port Huron, Mich.; E. F, Cooley, Lansing, Mich.; 
<h Shellhorn & Rich, Cheboygan, Mich.; Tennessee Range & Mfg. Co., Nash 

™ ville, Tenn. 


FITCHBURG MACHINE WORKS. 


Manufacturers of 


METAL-WORKING MACHINES. 
Office and Works, 
13 to 21 Main Street, 
FITCHBURG, MASS. 
Send for Catalogue (E.) 


. BEVEL GEARS, 


Cut Theoretically Correct. 


ee TELS te 
BUFFALO STEAM PUMP Co. 
MANOR DUES ee 


Sx. BU FFALQ,NYsS5-—- 























HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelptiia. 









For particulars and estimates apply to _C Our New and Revised Catalogue of Practical and Scien 
tific Books, 80 pages, 8vo., and our other Catalogues and Cir- 
HUGO BILGRAM, culare, She waar covering every branch of Science applied 
o the Arts, sent free and free of postage to any one in an 
Machinist, part of the world who will furnish his address. , od 
juccessor to 
BREHMER BROS. 


440N. 12th St., Philadelphia, Pa, g mm ‘T° HH ) &> 
FOR 

TOOL MAKINC, 

MODEL MAKINC, 





STEAM ENGINE DESIGN. 


For the use of Mechanical Engineers, Stu- 
dents and Draftsmen. By Prof. Jay M. 
Whitham,M E. Numerous illustrations, full 
page and folding plates, 8vo., cloth - $6.00. 


John Wiley & Sons, Astor Place, N. Y. 
SEND FOR CIRCULAR. 














| "The Best EMERY WHEEL Made is the 














— J Kad <li. 
g SCREW CUTTING, CRINDING AND EXTRA 
FINE WORK. 
| FOR PARTICULARS SEND TO SEND FOR BOOK OF DESCRIPTION. 
MONTGOMERY & CO., 
105 FULTON ST., NEW YORK. 
ORTHINGTON 
PATENT UNIVERSAL SCREW-CUTTING CENTER PUMPING 
DEPTH ANGLE AND 
y.wykE&co., TWIST DRILL GAUGE. MACHINER 


Fine Machinists’ Tools,—-E. Boston, Mass.—Send for Circular 





HENRY R. WORTHINGTON, 


NEW YORK, 
PHILADELPHIA CHICAGO 
ST PAUL SAN FRANCISCO 













a MWe | at NY pa | uaa ain a i | 


batact T uaduusbatal suastushat 


L. S. STARRETT, 


Manufacturer of 


FINE TOOLS, 


ATHOL, MASS, 


SEND STAMP FoR FULL List. 








BOSTON 
ST LOUIS 


























SEND FOR 





ow 
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Iilastrated Catalogue. 





Lu liluetualat 
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Facts :—1889 marks the 830th YEAR of the life of 
THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


PonD ENGINEERING CO,,| ThisSystemofFeed Water Heateris the Best 


hf AND THE 
CONTRACTING ENCINEERS, i 


LOWE 


is the simplest 


HEATER 


on the System. 


Has Straight Tubes 


With reliable provision 
for expansion, and will] 





Engines, Boilers, Pumping Engines, Feed 
Pumps, Feed-water Heaters and 
Purifiers, Injectors, &e. 


Send for ILLUSTKATEL CIRCULAR. 


St Louis. Chicago. Kansas City. Omaha. 





7 + THOS, H.DALLETT &C0. HEATAND PURIFY 
i 1305 Buttonwood Street, THE WATER 
a ee oa Withea me Recto! leat- 
Portable Drills, niger 


Wear the Longest. 


Send for description and 
Histories of Boilers an 
Feed Water Heaters to 


 BridgeportBoiler Works 


Bridgeport, Conn. 


Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE 








\ 
} 
w! 


POND ENCINEERING 
ST, LOUIS, CHICAGO, KANSAS CITY, OMAHA, 











THE STERLING WATER TUBE BOILERS 


Have unusually large steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give remarkable economy of fuel with rapid and steady 
steaming. Dry steam at any pressure. Large mud-drum. First cost moderate. 

Freedom from leakage and repairs. No cast metal. No hand-holes. 

Three man-holes give quick access to every part of the boiler. 


THE INTERNATIONAL BOILER CO., Ltd., 


74 CORTLANDT STREET, NEW YORK. 


THE DUNNING PATENT WROUGHT-IRON BOILER 





WITH SELF-FEEDING COAL MAGAZINE 
——IS THE BEST FOR—— 


3 Low Pressure Steam or Hot Water Heating 


aS And insures a warm house night and day. 

kes! 14,000 in use. Keeps steam up constantly. Also Steam 
anes and Boilers of all kinds and Machinery gener- 
" ally. 








Over 


| MANUFACTURED AT THE 
ses] New York Central Iron Works, 8 1 Exchange St., Geneva, N.Y 


Send for Illustrated Catalogue with full description 
} and price-list. Agents wanted. N. B.—Correspondence 
H solicited from Architects and persons building. 

NEW YORK OFFICE, 36 PARK PLACE. 


TheHOPPES Line—Seeum Feet-Water Pusider, 


Guaranteed to Prevent Scale ‘n Boilers. 


Hard Sheet Steel Troughs, Easily 
Cleaned. 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. SPRINCFIELD. OHIO. 








Using any kind of water. 








The best non-conducting material known 
for Steam Pipes and Boilers. Can be 


easily ee a, en “{rade-mang 
ITS PLASTIC NATURE INSURES AN ‘AB- A . Ks Le 
SOLUTELY TIGHT JOINT. \ 4 
wy Ww. XC B. 


Requires less thickness than any other 
C. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


FOSSIL MEAL C0,, 2 Cedar St.. N.Y. 
THE AERATED FUEL COMPANY, J. H. BULLARD, GENERAL MANAGER, SPRINGFIELD, MASS. 

















REPRESENTED BY GEO. M. SMITH, Los Angeles, Cal. 
W.S. COLLINS, 171 B’way,N.Y. J.M. DAVIDSON, Columbus, 0. 
CHILION JONES, Gananoque, Can. 1.C. HOWES, Kansas City,Mo. ie 
WILLIAM PICKETT, SON & CO., 170 Lake St., Chicago, Ill.,and ons 
HARRIS & COWDERY, Ashtabula, Ohio. [St. Louis, Mo. Gaia 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. , 

ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. 






Sept. 29, 1885, 
July 5, 1887. 
Feb. 5, 1889. 
Feb, 5, L889. 


Quick-Action VISES. 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGING S. 


SIMPSON’S CENTRIFUGAL EXHAUST HEAD. 


Thoroughly entraps water 
Seand grease from the ex- 
‘ haust of a steam engine 
without back pressure, pre- 
venting them fror spraying 
on the sidewalks ard roofs 
of buildings ; it protects the 
latter from injury, and pass. 
ers by from annoyance 
and damage. Send for cir- 
cular to 


KEYSTONE ENGINE & MACHINE WKS., 


Sth and Buttonwood Sts., Phila., Pa., 
Or A. T. ARTHUR, Selling Agent, 18 Cortlandt Street, N, ¥, 





















Joseph Dixon Crucible Co., 
Manufacturers Pencils and Graphite Specialties, 


Send for Illustrated Circulars. 
JERSEY CITY, N. J. 





SCROLL COMBINATION LATHE CHUCKS. 


WESGOT CHK Gs anon dy. 


Manufacturers of all kinds of 











—- 
4 “REI ita RMT TER cae eee ca $l . 7 
LATHE AND DRILL Diameter | Will hold in- | se. Sey SN 
over all. | side of Jaws. af x J SS 
49-16 in. | 51-2 in. / 
6 in. 61-2 in. 
71-2 in. | 8 in. 
1018 in. | 12 in. 
1314 in. 15 in. | 
16 in. | 18 m in. | ay 
181-2 in. 211-2 in. = 
SEND at | le 214 in. | 26 in. 
24 in. | 30 n. : Hi 
FOR d » | 3 in | 36 in, 
| 36 in. 43 in. WESTCOTI’S PATENT. 





Hydrostatic Machinery, 
PRESSES, PUMPS, PUNCHES, 
ACCUMULATORS, 

m@ Jacks, Valves, 
FITTINGS, 
Vault Elevators, Etc., Ete. 


WATSON & STILLMAY, 


- 204-210 E, 43d St., N. Y. 


CHUCKS 


SEND FOR 


NEW CATALOGUE. 


THE HOGGSON & PETTIS MFG. C0. 


Est. 1849. NEW HAVEN, CONN. 


CHAMPION SCROLL GHUGKS. 


In 5 sizes, for foot Lathes and all classes of light 
work. Adopted as standard and kept in stock by 
the largest firms making such machinery. For sale 
at all supply stores. Ask for our Champion Chuck. 


THE D.E.WHITON MACHINE CO. 


NEW LONDON, CONN. 


, UNIVERSAL RADIAL” 










IMPROVED INDEPENDENT CHUCK. 
Made by THE E. HORTON & SON CO., 
Windsor Locks, Conn., U.S. A, 
SEND FOR ILLUSTRATED CATALOCUE. 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 








Emery Wheel 
surfacing Machine. 











give solid 


upported that it 





- === THREE DESIGNS. SIX SIZES. 
a-atMBODY ALL DESIRABLE FEATURES 


ae PRICES$450.& UPWARD 
pot UNIVERSAL RADIAL DRILL CO 


FINISHED 


Accurate to Gauge. 


Orders Promptly Filled. 


TRUMP BROS. M°CH CO., 






Table is si 
zg under he 
y wheels or 


or foundation. 


Base of machine has sufficient flare to 


5 





M 


SPRINGFIELD, MASS. 





in every 
Shop in 
Send roc. for Cata- 


TOOL AGENTS WANTED 


the United States. 

logue, Stationery &c. 

THE FINEST OF MECHANIGAL TOOLS A SPECIALTY 
C. B. JAMES, 08 Lake St., Chicago, IIl. 











_",.5 
- 3| 5 scif 
Wilmington, Delaware. </> > =n" 
2 tt 
' z | -~ 
Almond Dril Chuck | ESE ais 
y, _ Soldat all Machinists’ | Fly iy 
mm Supply Stores. eat | 4 


T. R. ALMOND, 


88 & 86 Washington St. 
Broogtyrn, N. Y. 


A NEW PATENT ADJUSTABLE REAMER, 








MARKING MACHINE. 


Weare making a specialty of fitting up proper 
fixtures to NEATLY and RAPIDLY ROLL on, FLAT, 
ROUND OR OVAL finished surfaces of IRON, STEEL 





ras oughly , r BRASS, TRADE MARKS, NAMES, OR ORNAMENTAL 

f thoroughly tested | 0! , " ’ ’ : 

pee \i\, F \ aa mips MO ix pr DEVICES. We give below representative concerns 
Oe \ of five will ream any | i” their lines that are using them. Over 200 are in 






use. Collins Co., on axes; Morse Twist Drill Co., 
on drills; Wiley & Russell, on taps; Dueber Watch 
Case Co.; Bay State Arms Co.; Whitney Arms Co.; 
Snell Mfg. Co., on bits; Stanley Rule & Level Co.; 
Buffalo Hammer Co.; Kearney & Foot, files, 3 
machines. As to capacity, on table cutlery and 
twist drill 600 dozen pieces can be marked in 10 
hours. Correspondence solicited. Sample pieces 
or imperfections sent us will be marked with some 
die on hand to show what can be done. 


DWIGHT SLATE MACHINE CO., 
HARTFORD, CONN. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


JHE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S .PATENTS. 


= | possible size, from 
/ 13-16 to 44 inch. 


“aaa Send for Circular. 
CRANSTON & C0., 57 PARK STREET, N. Y. 
W.C. YOUNG & CO. Minnis of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 














All GENUINE 
INGOTS & MANUFACTURES 
BEAR OU 


R 
REG.TRADE MARKS. 








CYLINDER BORING AND 
FACING MACHINE. 


Made any size required. Will bore cylinder and face off 
the ends at same time. Built strong and powerful; has 
variable feed that feeds either way. 


PEDRICK & AYER, 








1025 Hamilton St., Philadelphia, Pa, 
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MORSE TWIST DRILL AND MACHINE COMPANY New Beaiora, tass, 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


BOYNTON’S ADJUSTABLE 
‘ ALLIGATOR WRENCH. 


Quick and 
handy in ad- 
justment. 

Invaluable 
for work on 
Made entirely of 








clipped pipe, in close coils and corners that cannot be reached with other wrenches. 
drop forged steel. Six sizes. Manufactured by 


CAMPBELL PRINTING PRESS AND MFc. CO. 
160 WILLIAM ST., NEW YORK 325 DEARBORN ST., CHICAGO. 


NEW MACHINE TOOLS.|NEW ide MANUF’G 0. | 


New Haven, Conn. 
FOR IMMEDIATE DELIVERY. 
i Lathe ti swing, ‘ef bed. Lathes, 


{Prentice Katie 1” swing. bed, Planers, 
Shapers, 










8 Blaisdell Lathes if’ s sw ing, 6 ft. vA d. 
1 Lathe & Morse Lathe 15’’ swing, 6 ft. bed. 
4 Blaisdell Lathes c. sw ing, ‘ae ft. bed. 


2 Dexter Lathes s | ad Sit she 
6” ‘7 7 oe 
1Flather Lathe 16” * Base S| tt 
1 ise & “ere ‘ 0 ers, 
{ Blaisdell ‘* ig’ Seite. SS 
l sg” “* 410ft. * 
t w“ ee 92" é 11 ft. se 
\ Fifield * 907” + «40ft. “ 


( Lathe & Morse Lathe 27” swing, 16 ft. bed. 

1 Fifield Lathe 30’ swing, 16 ft. bed. 

1 Blaisdell ‘“ 30’ 7 ft. 

t Whitcomb Planer, planes 17/’x17//x4 ft. 

L Lathe & Mor se * 20/’x20’’ x4 ft. 

sb 22’ 1X22//x5 ft. 

: Pease Planer, pl ines 24/’x24’’x6 ft. 
26//x26’/’x6 ft. 

i Walcott Shaper 32” stroke. Very heavy. 

; Prentice Bros. Upr ight Drills 2. sw ing. 


UNIVERSAL#2PLAIN 


MILLING MACHINES 


_. + EXGLUSIVE SPECIALTY 


‘THE CINCINNATI MILLING MAGH C° 


— 





10 ee es iad “és Q5// a) x 
ae a = = CINCINNATI. 0:4: 
2 No. 1 Square Arbor Brass Lathes 15’’x5 ft. 


2 No. 2 Cabinet Turret “ 18’’x6 ft. 
Hurlbut Cuting-off Machines 2, 8 and 4 inch. 
Brainard Milling Machine No. 3, Second Hand. 

Large Index Machine 


HILL, CLARKE & C0., 


156 OLIVER ST., BOSTON, MASS. 








ye tINE Lathes, Hand Lathes, Foot Lathes, Upright Deiis 
and } camry Machines. Agents, MANNING, MAXWEL 
& MOORE, 111 LisERTY STREET, NEW YORK. 








WILLIAM BARKER & CO., 


Manufacturers of 


Iron and Brass Working 


MACHINERY 


140 & 142 E, SIXTH ST,, 


Near Culvert, 


CINCINNATI, O. 


Send for Circulars and Prices, 


Successors to FORBES & CURTIS,’ 
G6 JOHN ST., Bridgeport, Ct., U.S.A. 
MANU FACTURERS OF 
The FORBES PAT. DIE STOCK, 
IMPROVED AND PERFECTED. 
Pipe Cutting and Threading 
Machine, ete. 

A portable cutting and thread- 
ing machine with which one man 
can with ease thread pipe up to six 

Dy inch diam. No vise is required. 
SEND FOR ILLUSTRATED CATALOGUE. 











vy SHAPING MACHINES 


FOR HAND AND POWER. 
6’’, 8’’ and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 








= SS {= 
SHELLENBACK PULLEY LATHE. 
Pulleys Turned and Bored Simultaneously. 
ie" The Greatest Labor Saving Tool of the Age! 
MANUFACTURED BY 
RIC HMOND CITY MILL W ORKS, 
RICHMOND, INDIANA. 





Kead Chis Twice! Mow Again! 


Engineers, Machinists, Steam Fitters, Boiler Makers, 





THE NATIONAL 





or for that matter any Intelligent Man, located in, or == 

visiting, any part of the country where Steam Boilers Feed-Water 

are in use, can learn of an excellent opportunity to make ' 

money by introducing a small article for which a demand 

exists on every Steam Boiler, large or small. Sample a 
cane ce mh dy 4 _ pocket. Address, enclosing 4 cents 

in Stamps for full particulars, and mention where you / ASS CO] 29ter 
saw this. Postal Cards not noticed. P.O, Box berg P A brass coil Heater de- 
Philadelphia, Pa. Splendid field in this city. livering water to the boil. 





NVW AZVT YP 40f ,,814] Ut Suryjou,, st aeay] er at 210° Fahrenheit. 


mz 100,000 Horse Power 
sold. Prices Low. Sat- 
isfaction universal. 
THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 





“ORC: 
alas 





SCARY & MOEN COG 


‘TEL WIRE 
2324 Ww. 29.ST. 


pESCRIE! TION 
RY 5 STECL SPRING 





20 PULLEYS, 20’’z5 1-2’”, BORED AND TURNED IN 10 HOURS. 











with strength and lightness. 
No loose parts to become detached and mislaid, 
friction of parts than any other pipe-cutter made. 


D. SAUNDERS SON 


Steam & Gas Fitters Hand Tools. 


SEND FOR CIRCULAR, 


All wearing 


Yonkers, N.Y. 


MANUFACTURERS OF 
Pipe Cutting 


THREADING, 


3 Tapping Matin, 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 
Easily adapted to various sizes of pipe. 


Rolling instead of sliding motion. 
surfaces are of tool steel hardened. Less 


eel 








o* S<ZZXN))\ 





I DCEKR SITES 


[ Dufrato FORGES 


ZY\\\\h 


DIANA 
BLOWERS, EXHAUSTERS, SO), 
HEATING FURNACES. “4 

yn es, motile DRILLS. 


‘ 














PATENT OILERS, ° 


ac Government Regulation 
POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & 60., 


211 Race Street, 
1888 CATALOGUE FREE ON APPLICATION. 


CYLINDER SICHT 
FEED CUPS. 


BRASS FOUNDERS AND 
FINISHERS, 


Philadelphia, Pa. 








Rae, rE MA 0 ay 


Brioct! “ 
OUR 


sew GATALOGUE OF TOL 


And Supplies — hay ng to any address on receipt of Ten 
nts in stamps for postage). 


Chas. A. Strelinger &Co., 492" Detroit, Mich. 


LACKAWANNA 
‘GREASE CUP 


Will Save its Costin Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR, ie 
COST OF COTTON-WASTE. 
ba DRIPPING AND SPATTER. 


A poetive FORCE FEED with the 
most PERFECT RE nee ATION and 


GREATEST CONVENIENCE in opera. 


tion yet attained i any device for the 
lubrication. of machinery. Works 
a equally well in every possible position. 


Lackawanna Lubricating Co, 


41 Coal Exchange, Scranton, Pa. 


PPT PET TTP TP TPT TT TTT 
A in FINSLEIGHETOND SYRACUSE,N.Y q 
Pra wes CR HG Re 
~ MACHINIST’ S$ SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
SOFFIN & LEICHTON, SYRACUSE, N. Y. 


FER 


























coy COMPLETE STEAM Pul 
{CEU ONLY SEVEN DOLLARS 
DEMAND THIS PUMP “as 

OF YOUR >.“ oR WRITE 
DEALER. —“" To”US FOR PRICES.3| 


< ~ Van Duzen’s Patent 


sf; VANDUZEN & Ti-T. | 
1 @) On 0-0 oO ol ae! Bt 
INroll Ly )- Gan © —— 












P P. BLAISDELL &CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 



















Send $1.00 for 


Catalogue D. 





No charge when $10 
worth of goods are or- 
dered. 








Over 550 pages, full 
illustrated. — . 


FRASSE & C0., 


92 PARK ROW, N.Y. 











H. B. BROWN & CO. 


EAST HAMPTON, CT. 





Sd vOlS) ot 0 (0) 50981000) 74 SR 


RE et OMS 


BABBITT pa _ 


PAUL S.REEVES aig 
760 S.BrRoaApD ST. 











DRILL PRESSES. 
BICYCLES. 














L. W. POND MACHINE CO. 


Manufacturers of and Dealers in 


Jron Working Machinery. 


IMPROVED IRON PLANERS 2/ge 
specialty. Feed, patented Fet 
9, 1886. Belt . — 
Shifter pat- 
ented Nov. 2, 
1886. 

140 

Union St., 


WORCESTER, 
MASS. 





CAPITOL 


ADAMS AUTOMATIC 


= BOLT~NUT THREADING MACHINES 


MANUFACTURED ONLY 


= 


MANUFACTURING CO. 
CHICAGO. 








their kind. 
oil companies. 
last year. Send for description to 








RECULATORS. 


The Mason steam regulating devices are known all over the world as the best of 
They are the standard adopted by the American and Southern cotton 
Over 700 of our reducing valves were used by one car-heating firm 


MASON REGULATOR CO., 22 Central St., Boston, Mass., 


Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO. 
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WILLIAM SELLERS 


& CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLSFOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 


power. 


Improved Self-Adjusting Injector of 1876, 
Self-Acting Injector of 1887. 


Fixed-Nozzle Autos 


matic Injector of 1885. 
INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 









OTT 


TEL ONGH ALLSTATTER 


Double, Single, Angle-Bar, 
Gang, 
Boiler, 
Multiple, Belt and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 


Power Cushioned Hammer. 
Send for New Catalogue. == 


Hamilton 
OHIO. 


Twin, 
Gate, 


Horizontal, 
Spacing, 


| 


Vi i | 


ALSO 













ACME MACHINERY CO. 


CLEVELAND, OHI 
Manufacturers or * pst ad 


Single & Double Automatic Boltcutters, 
Cutting from 8-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for ce s and Discounts. 





PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
PAT. AUG. 25,1885, 





Nicholson's Put Epa ih ah 


Yet of 8 Mandre Is ti akes 
from 1” to 7’. 







WILKES-BARRE, 
PENN’A. 





SWEET’S 
Measuring Machine, 


The only micrometer 
that will not lose its 
accuracy by wear. 


Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO. 
Syracuse, N. Y. 








KEUFPEL & ESSER G0,, 127 FuLtoN st., NEW YORK, 


FACTORY: HOBOKEN, N. J. 


Manufacturers of DRAWING MATERIALS, ae. 





‘SUPERIOR SWISS” DRAWING INSTRUMENTS. 

“BEST GERMAN” DRAWING INSTRUMENTS, 
PARAGON, DUPLEX, UNIVERSAL, ANVIL 
Drawing, HELILOS, Blue Process Papers, Scales, Trian- 
gles, T-squares, Drawing Boards, &c. 

FULL CATALOGUE ON APPLICATION. 


HODCE’S 


N i \ Vniversal Angle Union 





\ 


PATENTED. 
Combining an elbow and 
union, and can be set at 
any angle at which it is 
desired to run the pipe. 
ers & Wholesale Agents, 


BOLLSTONE MACHINE CO., 45 Water St., FITCHBURG, MASS 





aout 








VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


LATHES. 


Our 15” Tool Room and general purpose Crank 
Shaper can be adjusted while running with ease 
and certainty, the tool can be set with equal 
certainty to cut at any point nearer to or farther 
from column, also while machines are running, 
when set. in operation it never refuses to make a 
stroke. 

Table is a three-sided box, and vise can be used 
on either side as well as on the top. Table may also 
be detached. Vise is operated by one wrench, and 
clamps work without a second loss of time; it 
swivels and is graduated. 

Table and cross rail are raised and lowered by 
erank close to cross-feed handle Vise is fitted with 
centers, and flat taper pieces can be planed on 
centers by adyusting one center higher or lower. 
Taps and reamers may also be grooved by the use 
of these centers 

It will save its cost in the tool room. 

It will save its cost in the shop. 

It will often save the use of a planer. 

If you do not own one, you cannot afford to be 
without it in these days of fierce competition. 

Will send it entirely on customer's approval. 

We make same style in 20” stroke. 

For prices and further particulars, address 








_Ill 











—THE—— 


Lance & Davis Macnms Toot Go, 


CINCINNATI, OHIO. 





THE WATER MOTORS 


OF THE 
BINGHAMTON HYORAULIC POWER Co. 
BINGHAMTON, N. Y. 


THE most efficient and the 
most economical means of ob- 
taining small power. A Motor 
which does the greatest 
amount of work with 
“< the use of the smallest 
stream of water, and 
which is best adapted 
for running both 
cheaply _and -most 
efficiently Printing 
Presses, Elevators, 
Church Organs, Coffee 
Mills, Sewing Machines, 
Lathes and Dental Contri- 
vances, and in fact any piece 
of Mechanism. 

5: Write for descriptive circu- 
Zz lar ard prices. Mention this 
== paper. 


VAN DUZEN 


WaLGAS ENCINE 


»NO BOILER. NOCOAL. 
}| NO ENGINEER. 

‘|\No Extra WATER RENT 
or INSURANCE. 
INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 

























J Van Duzen Gas Engine CO., 
2 BO E. 2nd St., CINCINNATI, O. 
The J. A. peek MACHINE 00., Agents, 22 Warren St., N. Y. 


ACHINER 


For Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


Bolt and Nut Machinery. 


12 Sizes of National Bolt Cutters. 

6 Sizes and Styles of Rapid Bolt Cutters. 
and Styles of Bolt Pointers. 

15 Sizes and Styles of Bolt Headers. 

12 Sizes and Styles of Nut Machines. 

14 Sizes and Styles of Tappers. 

3 Sizes and Styles of Washer Machines, 
3 Sizes and Styles of Spike Machines. 














5 Sizes 


2 Sizes of Car Link Machines. 
3 Sizes of Car Pin Machines. 
7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Bulldozers, 

Also large variety of Tools in this line, making 
complete outfits for Bolt shops. Catalogue sent on 
application. 


THE NATIONAL MACHINERY CO, 


TIFFIN, OHIO. 


Apply to 





SOUTHWARK FOUNDRY & MACHINE CO,, 











PHILADELPHIA, PENNA, 
BOILERS. | BLOWING AND 
TANKS. REVERSING 
STEAM ENGINES. 
HAMMERS. CENTRIFUGAL 
HEAVY PUMPS. 
CASTINGS. | STEAM PUMPS 








SOLE MAKERS OF 
PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 


BEMENT, MILES & CO.. 
PHILADELPHIA, PA. 


-——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 








Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 
Etc.. Etc. 
The HILLES & JONES CO. oetaws 
eC ag DELAWARE, 


MANUFACTURERS OF 


MACHINE TOOLS, 


FOR 
BOILER MAKERS, BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


E- HORIZONTAL FL ANG iE PUNCHUS, 
ALL SIZES. 


STANDARD TOOL C0, 


ATHOL, MASS., 


MANUFACTURERS OF 


The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 

Graduated Steel Squares, Spring Calipers, 

Pliers, Straight Edge s, &c., &e. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 





























FRICTION CLUTCH PULLEYS 


AND CUT-OFF COUPLINGS. 


Used in WESTERN ELECTRIC CO.'S NEW BUILDING, NEW YORK. 
sed iN pranT OF ARC-LIGHT AND POWER CO., CHICAGO. 


Split Pulleys, Couplings and Rope Sheaves a Specialty. 
Thousands in use working satisfactorily. 


ECLIPSE WIND ENGINE Co., 


Send for New Catalogue. BELOIT, WIS. 











SHAFTING, HANGERS, 
\AND PULLEYS ASPECIALTY. 


‘= FIRST-CLASS IN EVERY RESPECT. 

















CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 


THE 
BROWNELL 
ANTI-FRICTION 


' 
35) Stop or Thrust Bearing 
FOR 

Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made t» 





Send Specifications for Estimates before Contractina. 


THE LANE & BODLEY CO. 
THE OPGN SIDE TROM PLANERS, 


EAST SIDE JOHN, Corner WATER ST., CINCINNATI. 0. 
Their value and efficiency are uni- 











versally acknowledged and endorsed. 


DETRICK & HARVEY, 


Manufacturers, por and patent rights for 
BALTIMORE, MD. G. L. BROWNELL, 


WORCESTER, MASS. 
Correspondence Solicited. 

















BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 
NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 
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NEW TANGYE BUCKEYE AUTOMATIC C CUT-OFF ENGINES. 


In Use, Over 1,000. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designe d and 
4 constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut- ~oft E ngines 12 
to 100 H. P. for driving Dynamo Machines @ specially. 
Tilustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


LEPHONE BUILDING, ) N. W. ROBINSON, 154 Washington St., Chicago, Ill, 
SALES , AGENTS: W. L. SIMPSON, {8 YORTLANDT 8 STREET, N.Y. f ROBINSON & CARY, St Paul, Minn, 
KENSINGTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 














THE ALBANY STEAM TRAP (0.’S 


_, Purposes. 






We also manufacture Blessing*s 
Patent Renewable Seat Stop and Check 
= Valves.—Send for Circular. 


Abany Steam Trap Co., 


BUCKET AND GRAVITATING 


ay ie ek ES 


Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 











Albany, 
N. WY. 


Graviatins 










33d and Walnut Sts., 
PHILADELPHIA. 


OVER 25,000 ENGINES IN USE. 


GUARANTEED ie ba toe on 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 


Branch Office, 151 Monroe St., 


CHICAGO. 








SHAFT GOVERNOR COMBINED WITH GORLISS WRIST-PLATE. 








Economy of Fuel and Regulation equal to anything in use. 


B.W. PAYNE & SONS, 


ELMIRA, N. Y. 
45 Dey St., New York. 
Hill, Clarke & Co., 
Boston, Mass. 


1o S. Canal St., Chicago, III. 





“83 WORKS, 
Trenton, N. J. 








The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars, 


The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
thanany Eng- 
lish anvi 
Fully war- 
rante and 
lower price. 


erga DN HAND. 


16in.x42in 
22 in.xd ft. 





Planer, Bridgeport, 
Wheeler, 

2in.x6 tt. a Powell, bis 

30in.xsft. ‘each iain. Powell & H. & P. new. 

36 in. x14 ft. 

6-8-10-12-15 in C re unin 

15x20 in. Friction Shepers, 

20-24-26 and 321n. Geared Shapers. 


new. 


12in.x6ft. Engine Lathe, Young, new 
14in. x6 ft. Blaisdell, bed 
14 in. x7 ft. ” Bogert, vd 
15in. x6 and & it. 6 Porter, ec 
16in. x6 £1d8 f ae Blaisdell, sip 
16-20 in. x6- nyt 3 12 ft, Bridgeport, “ 
18 in. x8-10-12 f Different Makes, 
Win. x8-10- Latte ae Different Makes, ed 
20in. any length Bed “ Bridgeport, ei 
20 in. x12 ft. Wheeler, fair. 
22in. x12 ft. ad Niles, heavy, good. 
24 in, x8-10-12 * Br dgey ort, new 
24in. x16 ft. New Hav en, cheap. 
26 in. x12 ft. “6 
28 in. x14-16 & 18ft. Engine Lathes, F. & S new. 
26-36 & 50 inch Pulley Machine, Stevens, — good. 
Bement Car Axle Lathe, ” 
20 in. Drill Davis, new. 
20-23- 25-28 inch Drills Biaiedel, - 
20-25-28 32inch “ as 
24in. Plain Drill, Por A fair. 
42 in. Drill Bk. G. & Feed, N. Y. Ss. E. Co. good. 


5ft. Arm Universal Radial Drill, 

Cabinet Turret Lathe, Lodge, Davis & Co. 
No. 2-4 Screw Machine, Brown & Sharpe. “7 
Ames o Milling Machine, fair. 
Lincoln Pattern good order. 
No. 1 and $ Universal Miller, Brown & Sharpe, new. 
No. 2 Plain fair order. 
No. 3 Surface Grinder, ” “ Al. 
48 in. Gear Cutter, H. & P. 


Cold Rolled Shafting in Stock.’ 
for what is wanted. 


E. P. BULLARD, 


62 College Place and 72 Warren Street, New York 


new. 
‘“ 


Send for List. Write 










WESTON ENGINE Co. 
I; PAINTED POST, N. Y. 


THE 


oy ARMSTRONG 


ENCINE. 
CORRECT IN 

’ Design, 

= Workmanship 
and Price. 

5 to 75 H. P. 
New York Selling Agents, H. J. BARRON & 00., 40 Sortlandt St 


NEW AND IMPROVED 


IRON PLANER 


{2° Note the following new features: 
(a> Deep beds and heavy tables. 








(as Cabinet legs, good foundation bear- 
ings. 

ta” Wide bearings for top of saddle. 

tay” Extra wide gearing. 

(3 All feeds handled from either side. 

(@ Extra metal in TF slots. 

(a> Extra heavy housings. 

(a¥~ Convenient lubricating devices. 

(as° Belts move separately when revers- 
ing. 

(ae Sleeves for bearings driven entire 
length solidly into bed. 

(ae~ Write for prices, with cuts and full 
descriptions. 


LODGE, DAVIS & CO, 


CINCINNATI, OHIO. 
WESTERN BRANCH: 
LAKE & CANAL STREETS, 


CHICACO. 


ANY Other Gas’ Engine 
doing the same work. 











SS CSTE | 
STEAM ENGINES 


IN 2 — 
RIED 

FuLLVaee 
ee TAKEN 

SS ER 
sno ONS 













mo Pressure. 


coniensi Ca ‘Omp Poy 


TUBULAR BOILEPS. 
HEAVY FLY WHEELS 


A SPEC 
SIZES UP TO 
86 FT DIA. By IO FT Facer 


Und 








NON-CONDENSING, 


CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 


Sole Eastern Agents. 


JOHN J. METZCER, “& 
69 S. Clinton St., Chicago, 
WESTERN ACENT, 














-—FRICK COMPANY, Builders, 


WAYNESBORO, PA. 


“CORLISS.” 


‘A GENUINE. 





Koserr Wi 


Wr ISS OF /MpROVED 


cont ENC RawESH 


LIDE VALVE ENGINES 
STATIONARY BOILERS, Bee 


GENERALMACHINERY, 4 
IRON AND BRASS CASTING 


NEWYORKOFF(CE 


Room 6, 


Cor.CorTLANDT & CHURCH St. 


HITEHILL, 


——— ee ee ee 


WB UR 
why. “& 
















TweIDE ENGIN 


FOUNDRY IND MACHINE DEPARTMENT. 


HARRISBURG CAR MFG. CO., HARRISBURG, PA. 


SILVER MEDAL 


y Highest Award °*YS Nana’ 


AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 


We are operating the finest and most successful 
Electric Light Stations inthe world. A change of 
speed not exceeding one per cent. guaranteed, 
Fanning light and loade d. Se apek for catalogue. 

r10 Rilby 
New England Office, — ost, As & Co., ilb: y 
St., Boston. Baltimore Office, ‘Thomas K: Carey 
Bro., 35 Light St., Baltimore. 





JOHN McLAREN, 


—* 
Engines, 


AIR 














HOBOKEN, 


Sue 


N. 





ENGINES from 15 to 400 Horse ins 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS @GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 











THE PORTER-HAMILTON 





The ‘Dest Piscine i in ; an for Sarr Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


The BECKETT FOUNDRY & MACHINE tU., 


ARLINGTON, WN. J. 


Manufac ture! rs of 


The “MUNZER” 
Corliss Engine 


SEND FOR CATALOGTE. 


STEAM ENGINES 


Upright and Horizontal, 
Stationa 
Portable and Semi- Portable. 
8 to 16 Horse Power. 

Illustrated Pamphlet Free. Address 
m JAMES LEFFEL & Co. 
SPRINGFIELD, OHIO, 
or 110 Liberty 8t.. New Yor 
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BROWN & SHARPE MFG. CO., 
PROVIDENCE, R. 1, U.S. A. 


INVOLUTE GEAR CUTTERS, EPICYCLOIDAL GEAR CUTTERS, 


MILLING CUTTERS, FORMED CUTTERS, 


SIDE MILLING CUTTERS, WV SHAPED CUTTERS, 
ANGULAR CUTTERS, 


Tap Cutters, Reamer Cutters, Twist Drill Cutters, 
STRAIGHT LIPPED TWIST DRILL CUTTERS, 
Cutters for Spiral Mills, Screw Slotting Cutters, 
INSERTED TOOTH MILLS, END MILLS, 
METAL SLITTING SAWS. 


Catalog 











ue, with Price Lists, Mailed on Application. 


WESTERN AGENT, S. A. SMITH, 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


PLANERS A SPECIALTY. 


New Patterns 1889. 


23 South Canal Street, Chicago, Ill. 













Strictly first class. Moderate prices. Perfec- 
tion of work- 
manship. 
Positive feed. 
Quick return. 
Extra heavy. 
Large bear- 


ings. The _& : 


smoothest 
hunning 
Planers. 


NEW YORK, 
98 Liberty St. 


PHILADELPHIA, 
705 Arch St. 


PITTSBURCH, 


Penn Building. 


CHICACO, 
Phenix Building. 














m JENKINS BROS. PUMP VALVES. 


We make a specialty of Hard Rubber| JENKINS BROS., 


= Pump Valves for Hot Water, Oils and Acids, 71 John St., New York, 
also for very high pressures. 54 st i St., Chicago. 

Accept no Pump Valves as JENKINS or |Q5 Milk St., Boston. 
JENKINS BROS., unless stamped like cut.’ 21 No, Fifth St., Phila, 


SHAPERS, ENGINE LATHES & DRILLS. 


LODGE, DAVIS XX CO., 
OHIO. 








CINCINNATI, 





<s «© Ww ine hu prig rht Drills. 25 ine h Back Geared, a 
. 3 24 and 4 
as PD —) 

5 9 28, 32 and 40 inch Power Feed Drills, : 
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(See advertisement, page 15.) 
BOST 


NEW YORK, 
115 Liberty Street. 


PHILADELPHIA, 
19 North 7th St. 


CHICACO, 


, 
23 & 25 Purchase St. Cor. Lake & Canal Sts. 








MACHINIST [Avavsr 29, 1889 





Ww. FIFIELD, 





E.E. CARVIN & CO. 
LAIGHT & CANAL STS., NEW YORK, 
MANUFACTURERS OF 


MACHINISTS TOOLS 


GOULD & .-$ EBERHARDT, 


Newark, N. J. 












PATENT SHAPERS. 





Milling Cutters, all Shapes and Sizes. 
os 2 ial Straight or Spiral Teeth. Width of face, 3-8 in, 
zes - 30’ in sto to 3 in. Diameter, from 2 1-4 in. to 2 3-4 in 
GEAK AND R po AC ‘U ITI NG TO ll R. BEND FOR CATALOGUE, 





THE PRATT & WHITNEY CO,, 


HARTFORD, CONN., 


Manufacture Gardner & Woodbridge patent 
and new Threading Tool, Rhodes’ Square Thread 
Tool, Woodbridge Lathe and Planer Tool, John- 
son’s Cutting-off Tool, Kidd’s Improved Divi- 
ders and Adjustable Caliper Gauges. 


WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS & SPENCER CO.HARTFORD CONN. 
MANUFACTURERS OF WSs 
STANDARD MACHINE WRENCHES @® , 
DROP FORGED OF VJ a9 


BAR STEEL 


IN 16 seh vy 











i tel sn =10] 8 oe 


THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 





Warns 


MANUFACTURERS OF 


MACHINE TOOLS. 
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onl aae@ Hy |i Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
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Gear Wheels and G ear Cutting.—I make ¢ to 
+ r,orcutt i on g blan ent ped me. Of a a _ ds. Of 
ull sizes to six ft. dm. Small ore de ‘rs or large one ine gor 
heap g. Small cast g. Ready made brass £ by “mail at , w J. M. ALLEN, PRESIDENT. 
wre : Peon S & with Ean erfect planet 1 te wee 8 Hand am ook on W ~ 
g, $1. Facilitie ~~ erms reasonable. Send for c at TK ‘4 TICE- ‘8 tN" 
4 ey ee lg M. B. FRANKLIN, VICE-PRESIDENT. 





F. B. ALLEN, Seconp VICE-PRESIDENT. 
J.B. PIERCE, SecretARY & TREASURER. 


MACHINE TOOLS. 


THE G. A. Gray Co., 


Key-Seating Machines 
and 20 in. Drills 


.A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, or 
anytning in Machinists’ Tools or Sup 
Pp 1e8. 











Ww. P. DAVIS, | 477-479-481 SYCAMORE STREET, 

Bl Works at North Bloomfield. _ CINCINNATI, OHIO. 
PRATT & LETCHWORTH, 

PROPRIETORS 


BUFFALO STEEL FOUNDRY, 


Tend darn hy FOOLS 
iron’ y & BRASS 


ORKING aclMesmero 








Conn: 
Au o)-8O)0) my Ve Wmolele) an 











Manufacturer 


Gl v.m.cARPENTER &_ 








PAWTUCKET.R. I. 











